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BIOGRAPHICAL  SKETCHES  OF  THE  AUTHORS. 


Carl  Schroeder'  waa  bom  on  the  11th  of  September,  1888,  in  Neu-Strelitz 
(Mecklenburg),  in  which  city  he  lived  until  he  left  the  gymnasium.  In  the  autumn 
of  1858  he  went  to  Wurtzburg  to  pursue  the  study  of  medicine,  and  he  remained  in 
that  city  until  the  autumn  of  1860,  having  completed  four  semesters ;  he  then  went 
to  Rostock,  where  he  passed  liis  first  examination  in  medicine.  Returning  in  the 
summer  of  1861  to  Wurtzburg,  be  devoted  three  semesters  to  clinical  study,  and 
then  in  tlic  autumn  of  1862  for  the  second  time  returned  to  Rostock.  A  year  later, 
in  1863,  he  passed  his  final  examination,  and  in  the  winter  received  tlie  degree  of 
Doctor  of  Medicine.  He  immediately  obtained  the  position  of  First  Assistant  at 
the  Rostock  Hospital,  in  the  department  of  internal  medicine,  under  the  direction  of 
Thierfelder.  Meanwhile  Veit,  who  had  formerly  been  his  preceptor  at  Rostock  in 
the  specialty  that  he  was  later  to  practise,  having  received  a  call  to  Bonn,  in  the 
place  of  Kilian,  offered  him  the  opportunity  of  taking  the  position  of  Assistant  at 
the  Obstetric  Clinic  in  that  city.  Schroeder  gladly  accepted  the  offer,  and  remained 
there,  a  grateful  pupil  of  Veit,  from  tlio  spring  of  1804  until  the  autumn  of  1808, 
first  as  Special  Assistant,  and  then,  during  the  last  semester,  as  Assistant  at  the 
Polyclinic.  In  the  beginning  of  the  semester  of  1806  he  obtained  the  position 
of  Private  Instructor  in  Obstetrics  and  Gynecology,  his  habilitation  article  l>eing 
entitled:  "Critical  Researches  on  Retrouterine  na?matocclo,''  Bonn,  1866.  A  year 
later,  he  pulilished  in  a  separate  book  the  results  of  his  investigations  and  studies 
at  the  Lying-in  Asylum  of  Bonn.  The  title  was,  "  Pregnancy,  Birth,  and  Cliild- 
bed,"  Bonn,  1867.  During  this  time,  as  well  as  later,  lie  wrote  quite  a  number  of 
articles  for  the  journals.  In  the  autumn  of  1868  he  accepted  the  appointment  of 
Extraordinary  Professor  at  Erlangon,  and  Director  of  the  Lying-in  Asylum,  in  the 
place  of  Rosshirt,  who  resigned  the  directorship  of  the  asylum  in  consequence  of 
advanced  years.  In  August  of  1869  he  was  appointed  Ordinary  Professor.  In  the 
year  1870  his  Treatise  on  Obstetrics  appeared,  of  which  a  second  edition  followed 
in  1871,  a  third  in  1872,  and  a  fourth  in  1874.  He  still  holds  the  same  appoint- 
ment. Besides  some  minor  publications,  he  published  in  the  autumn  of  1874, 
under  the  auspices  of  Ziemssen,  a  "Manual  of  Diseases  of  the  Female  Sexual 
Organs." 

'  This  biographical  sketch  arrived  too  late  for  publication  in  volume  X. — Editor's 
Note. 
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Theodore  Jueroeksen  was  born  in  the  year  1840,  in  Flensljcrg,  Schleawig-Hol- 
■tein.  In  the  year  1850  he  cuUTi-d  the  g-j-miiuaium  of  his  native  city,  and  huving 
(in  1858)  passed  his  maturity  examination  at  the  same  institution,  entered  the  Uni- 
reaatj  of  KieL  After  residing  tliere  one  year  he  Tvcnt  to  Brcslan,  wlierc,  from 
1859-61,  he  devoted  himsdf  exclusively  to  phjsioloyicut  and  chemical  etudica 
Under  the  supervision  of  Hcidcnlmin  and  Lobhar  Meyer.  After  remaining  a  semes- 
ter in  Tuebingen  he  returned  to  Kiel  in  1802,  undertaking  the  establishment  and 
manageracnt  of  the  Clinico-Cheniical  Laboratory.  In  the  year  1803  he  jjassed  his 
•tate  examination,  received  his  degrei',  and  estatilished  himself  as  a  Private  In.structor 
in  clinical  medicine.  lie  was  at  the  same  time  First  Clinical  Assistant  at  the  Medi- 
cal Clinic.  As  Instructor  he  devoted  himself  to  all  the  branches  of  clinical  medi- 
cine, but  especially  to  i)hysical  diajjnosis.  In  the  year  ISO"  he  liecame  a  practising 
ph^dician,  and  as  Bueh  had  an  extensive  field  of  work.  In  1801)  Juertrensen  was 
apfiointed  Extraordinary  Professor,  and  assumed  the  supervision  of  the  Polyclinic, 
which  bud  been  separated  from  the  8tati4)nary  clinic.  In  tlie  year  1873  he  accepted 
a  call  to  Tuebingen,  where  he  is  now  engaged  as  Ordinary  Professor  of  Medicine, 
and  Director  of  the  Polyrliuic.  Some  of  his  minor  contributions  are  found  in  the 
"Deul8chc«  Archiv  fur  Klinische  Medizia,"  in  the  "  Berliner  Klinische  Wochcn- 
•chrift,"  and  "Deutsehcs  Klinik."  lie  has  also  written  "Clinicn!  Studies  on  the 
Treatment  of  Typhoid  Fever  by  nienns  of  Cold  Water,"  Lcipsic,  Vogel,  1866,  and 
"Bodily  Ileat  in  IlenUliy  Persons,"  Lcipsic,  Vogel,  1873. 

Some  of  his  lectures  have  also  appeared  in  "  Volkraann'a  Sammtung." 

Huoo  RuEnr.E  wa*  bom  in  1824,  in  Liegnitz,  in  Silesia  (Prussia).  lie  studied  in 
Berlin,  under  the  special  supervision  of  Traube ;  oblained  hi.s  degree  in  May,  1840  ; 
then  resided  in  Brcfllau,  in  the  year  1851,  as  Second  Physiciiin  of  the  All-Saints' 
Hospital,  and  from  1852  to  1857  as  A-ssistant  Phj'sician  at  the  clinic  nf  Frerichs; 
then  until  1800  as  Physician  in  Chief  of  the  same  hospital,  In  the  autumn  of  1835 
he  established  bini.self  as  an  in.';tructor  at  the  University;  in  1857  was  appointed 
Extniorditiary  Professor,  and  in  1850  Ordinary  Professor,  lecturing  on  Physicul 
Diagnosis,  Pathological  Anatomy,  and  Materia  Jledica.  In  ihc  same  year  he 
assumed  charge  of  the  Polyclinic  in  Brewlau.  In  18(J0  he  was  sent  to  Qreifawald  as 
Nienjcyer's  successor.  In  tlie  autumn  of  18(t0  be  was  called  lu  Bonn,  in  the  same 
capacity  as  Director  of  the  Medical  Clinic,  and  this  position  he  hold.*  at  present 
Ilis  scientific  works  are  as  follows:  In  1840  he  published  in  '"Traubc's  Beitmge," 
the  first  treatise  on  the  mechanism  of  vomiting;  in  1853  his  habilitntion  essay 
appeared,  the  subject  of  which  was  the  formation  of  bronchiectasi)E.  In  1801  was 
issued  "Tlie  Diseases  of  tiie  Laryns,"  a  clinical  treatise.  Other  of  his  contribu- 
tions On  varions  subjects  are  to  be  found  in  the  "Wurtzburger  Zeitschrift,"  "Vir- 
chow's  Archiv,"  '*  Qreifswalder  Med.  Beiliiige."  "Volkmann's  Samralung  Klin- 
iacher  Tortrflge." 

QBOaoE  £i>WARD  RrNDFLEiscQ  was  bom  on  the  15th  day  of  December,  1830, 
in  Koethen,  Duchy  of  Auhalt  lie  is  the  third  son  of  thf  Government  Counsellor,  G. 
Rindfleisch,  and  belongs  to  ono  of  the  old  and  distinguished  families  of  the  city  of 
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BreslaiL  Daniel  Rindflcisch,  namud  Bucretias,  was  City  Physician  of  Breslau  at 
the  time  of  the  Thirty  Years^  War,  and  in  this  capacity  drafted  rcgnlations  for  time 
of  plague,  which  were  even  at  that  time  highly  valued.  The  services  which  he  ren- 
dered anatomy  were  even  greater,  for  he  bought  on  his  own  account  the  seventy-eight 
plates  of  Julius  Casserius,  and,  with  Adrian  Spigelius,  published  at  Venice,  in  1672, 
the  book  entitled :  "  De  Corporis  humani  fabrica,  libri  decern."  Rindfleisch,  on  his 
mother's  side,  is  nearly  related  with  the  Von  Meckel  family  of  anatomists  of  Halle. 
His  grandmother  was  the  sister  of  Johann  Fricdrich  von  Meckel,  whose  services  in 
the  field  of  comparative  and  pathological  anatomy  caused  him  to  be  ranked  among 
the  best  of  his  time.  His  grandfather,  Wilhelm  von  Brunn,  who  brought  up  the 
lad,  was  body-surgeon  to  several  successive  princes  and  dukes  of  Anhalt,  and  while 
Superior  Medical  Counsellor  of  the  duchy,  drafted  medical  regulations  which  later 
served  for  the  Prussian,  and  then  recently  for  the  Qerman  medical  rcgnlations.  He 
studied  several  semesters  in  Heidelberg  and  Halle,  then  in  the  year  185G  followed 
the  great  magnet  Virchow  to  Berlin,  and  under  his  guidance  completed  his 
■tndiea  In  1801  he  produced  his  public  dissertation  for  installation  as  private 
instructor  in  Breslau,  where,  at  that  time,  no  chair  of  Pathological  Anatomy  had 
been  established.  In  the  spring  of  1862  he  was  called  to  Zurich,  to  found  a  new 
chair  in  this  department,  being  called  from  there  in  the  autumn  of  1865  to  Bonn, 
where  he  was  actively  employed  for  eight  and  a  half  years.  Since  Easter  of  1874, 
he  has  been  engaged  at  the  Institute  of  the  University  of  Wurtzburg,  the  long 
celebrated  nursery  of  medical  science,  and  consecrated  by  the  first  achievcmunts  of  his 
instructor  Virchow. 

Rindfluisch  has  written  a  large  number  of  articles  in  Virchow's  Archives,  as  well 
as  in  other  medical  periodicals,  a  monograph  on  "  Tlie  Histology  of  the  Blood,"  and 
a  Treatise  on  Pathological  Histology,  which  presents  tliis  matter  for  the  first  time  in 
a  systematic  manner,  and  has  therefore  Vtccn  adopted  in  all  the  Iiigh  schools  of 
Germany,  and  has  been  translated  into  many  Ianguu<7os.  Of  tlic  two  English  trans- 
lations, one  was  published  in  Philadelphia  (Lindsay  &  Blakiston;. 
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On  page  598,  ninth  lino  from  the  top,  "  intra-urine  "  should  read  "  intra-uterine." 
Ou  page  (K)7,  seveuth  line  from  tho  bottom,  "  attacks  "  ahould  read  "  attack." 

VOL.  X. 
On  page  3G0,  top  line,  "  between  50  and  70  "  should  read  ''  between  GO  and  70." 
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CROUPOUS  PNEUMONIA. 


(This  lint  of  workK  inclndm  only  then  which  I  have  nwd.) 

General  :  Lwennec,  Traits  de  Tauscultatiun  ni6.1inte,  etc.  IV.  edition  augmentCc 
par  Andral.  Paris,  \^'iT.  — Stokes,  On  Diseases  of  the  Chest.  \S^1 .— Grisolle, 
Traits  de  la  pneumonic.  11.  edition.  Paris,  Bailliiire  et  fils,  18C4. — Magi.un 
von  Hum,  Die  Behandlung  dcr  Lungencntzi'indung  und  ihrc  stntistischc-n  Ver- 
hiiltnissc.  Aus  dem  Schwedischen  von  Dr.  J.  Anger.  Leipzig,  Engelmann, 
1861. — Hugo  Zieinasen,  Pleuritis  und  Pnc-uniouiu  im  Kindcsalter.  Berlin, 
Hirschwald,  18Q2.—Lebert,  Klinik  der  Brustkrankheitcn.  Bd.  I.  Tubingen, 
Laupp,  1874. —  Wunderlich,  IIandl>uch  der  Pathologic  und  Therapie.  III.  Bd., 
2.  Abthlg.  Stuttgart,  Ebner  und  Seubert,  1856.— JV^t«n«/«*,  Lehrbuch  der 
spec.  Pathologic  und  Therapie.  Bd.  I.,  8.  Auflage.  Berlin,  Hirschwald, 
1871.  Aerztlicher  Bericht  des  k.  k.  allgemcinen  Krankenhausos  zu  Wien. 
Jahrgg.  1858-70.  Bcrichtc  der  k.  k.  Krankcnanstalt  Rudolph-Stiftung  in 
Wien.  Jahrgg.  1866-69  und  '71.— 7VawA«,  Oesammelte  Beiti-flgc  zur  Path- 
ologic und  Physiologic.    Bd.  II.    Berlin,  Hirschwald,  1871. 

Historical:  BippokraUt,  cd.  Kiihn.  Lipsiac,  Cnobloch.  1825-27. — Aretaeut, 
ubersetzt  von  Mann.  Halle,  Pfcffer,  1858. — CeUim,  ed.  Alnicloveen.  Basileae 
Tliumeissen,  1748,  ed.  II. —  CaeliuH  Aurelianut,  cd.  Amman.  Vcnetiis,  Storti, 
1757. — Alexander  Trallianwi,  ed  Guinther-Andcrnac.  Ba.sileae,  Petrus,  1556. — 
RhaiM,  Continens  per  clarrissimum  doctorem  Hicronymum  Surianum.  (Fol. 
sine  loco  ct  anno,  £nde  des  15.  Jahrh.  Tiibinger  Univcrsitiitsbibliothek.) — 
Aviceiiiut,  Canon  e,  c.  per  Fab.  Paulinum  Utinenscm.  Venetiis  apud  Juntin, 
1608. — Thomas  Sydenham,  Oijcra.  Medica.  Translated  by  Dr.  R.  G.  Latham. 
Sydenham  Society  Series. — van  Stoieten,  Commentaria  in  Boerhaave  aphorismos. 
Hildburgbusac  et  Meiningae,  1747.  Hanisch. — Buriserim,  In.stitutiones  med. 
pract.  Lipsiac,  Fritzsch,  1790. — SUiU,  Ratio  mcdendi.  Viennae,  1790,  Kraus. 
— J.  P.  Frank,  Grundsfitze  ulwr  die  Behandlung  der  Krankheiten  des  Menschen. 
Mannheim,  Schwan  und  Gotz,  1794. — Sjirengel,  Handbuch  der  Pathologic. 
Leipzig,  SchSfer,  1796. — A.  O.  Richter,  Die  specielle  Therapie.  Berlin,  Nicolai, 
1821.  IIL  Auflage. — 8.  O.  Vogel,  Handbuch  der  practischen  Arzneiwissenschaft. 
Wien,  Lechner,  Haykul,  1828.  IV.  Auflage. —  C.  O.  Netimann,  Von  den 
Krankheiten  des  Menschen.  Berlin,  Herbig,  1832. — Uufeland,  Enchiridion 
medicum.     Berlin,  Jonas,  183G. 

ExioLoay:  Hirteh,  Handbuch  der  historischgcographischen  Puthologie.   Erlangen. 
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Enke,  1859-M.—  Wilhelm  Zierwaen,  Deutsche  Klinik,  1857 ;  Archiv  fiir  plijsi- 
ologische  Heilkunde  1857;  Prager  Vierteljahrschrift  1858.  (15.  Jshrgang., 
2.  Bd.)  These  extensive  and  very  carefully  elaborated  works  present  an 
excellent  compilation  of  eUoIogical  material. — HaUer,  Denkscfariften  der  k.  k. 
Academic  der  Wissensckaften.  Mathem.-naturw.  Classe.  Bd.  18.  Wien,  1860. 
— OetUrlen,  Mcdicin.  Statistik.  Tubingen,  Laupp,  1865.— J!  E.  Veith,  Hand- 
buch  der  Veterinfirkunde.    Wien,  Strauss,  1831.     IIL  Auflage. 

Patholog.  Anatomy  :  liokitantky,  Handbuch  der  patholog.  Anatomic.  Wien,  Brau- 
mailer  und  Seidel,  1842-46. — Rindfleitch,  Lehrbuch  der  patholog.  Gewebelehre. 
Leipzig,  Engelmann,  1878.  IIL  Auflage. — Bvhl.  Lungenentziindung,  Tuber- 
kulose  und  Schwindsucht.  MQncben,  Oldenbourg,  1812.— Cuhnheim,  Neue 
Untcrsuchungen  iiber  die  Entzundung.     Berlin,  Hirschwald,  1873. 

Pathology:  Wund^lich,  Das  Verhalt«n  der  EigeuwSrme  in  Krankheiten.  Leipzig, 
Wigand,  1870.  II.  Auflage. —  Wintrkh,  Handbuch  der  speciellen  Pathologie 
und  Therapie,  redigirt  von  Virchow.  Bd.  V.,  1.  Eilangen,  Enke,  1854. — 
Skoda,  Abbandlung  iiber  Percussion  und  Auscultation.  Wien,  Seidel  und  Solm, 
1864.  VI.  Auflage. — Neiibauer-Vogd,  Analyse  des  Hams.  Wiesbaden,  Kreidel. 
1867.  V.  Auflage. — KoMer,  Handbuch  der  speciellen  Therapie.  Tubingen. 
Laupp,  1867.  HI.  Auflage. — Jurgensen,  GrundsatzQ  fUr  die  Behandlung  der 
croupdsen  Pneumonic  i.  d.  Sammlung  klin.  Voitr£ge,  herausgegcben  von  R. 
Volkmann.  Leipzig,  Breitkopf  und  Hfirtel,  1872. — Articles  in  journals  and 
works  of  minor  importance  are  referred  to  in  the  text 

HISTORY. 

In  its  fully  developed  form  croupous  pneumonia  belongs  to 
those  diseases  which,  on  account  of  tlie  constant  recurrence  of 
certain  sharply  defined  chara^.teristics,  are  recognized  even  by  the 
non-professional  public  as  special  and  independent  affections. 
The  frequent  occurrence  of  inflammation  of  the  lungs  affords 
abundant  opportunity  for  observing  the  disease.  Tlie  people 
are  therefore  familiar  with  it,  and  call  it  by  names  of  their  own. 
which  are  usually  borrowed  from  scientific  language,  and  altered 
into  more  easily  pronounceable  forms.  In  northern  Germany,  for 
instance,  "Fleier"  means  especially  inflammation  of  the  lungs, 
but  includes  also  every  acute  affection,  in  which  pain  in  the  side 
is  present,  "Fleier"  is  a  corruption  of  pleuritis.  The  popular 
view  has  therefore  been  the  same  as  that  which  has  prevailed 
among  medical  men  from  the  most  ancient  times  up  to  the  period 
when  the  science  of  physical  diagnosis  became  generally  known. 
The  doctrine  of  pneumonia  presents  three  stages  of  development. 
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In  tho  first  stage  tin?  attpmpt  was  mside  to  separate  pli^uritis 
(in  its  old  signifif-ation)  from  piifuiuunia,  but  the  ih'sirn  was 
greater  than  the  ability.  In  the  second  stage,  this  diffic-ulty 
was  recognized  ;  in  consL»quenco  of  the  defects  in  tho  method;! 
of  diagnosis,  the  distinction  between  the  two  diseases  had 
hitherto  been  merely  a  question  of  amount.  Laennec  was  the 
first  who  made  it  possible  to  draw  the  lines  between  them. 
The  advance  of  science  narrowed  tlie  lirnits  of  th«i  tnie  crou- 
pous pneumonia  more  and  more.  We  stand  at  the  beginning, 
not  at  the  end,  of  the  third  stage,  during  which  it  is  to  be 
hoped  that  the  superstructure  of  our  knowledge  will  rest 
upon  the  foundation  of  tho  methods  of  jihysical  science. 
Until  recently  croupous  pneumonia  belonged  to  those  dis- 
eases which  were  supposed  to  be  accurately  understood,  and 
yet  more  thorough  study  has  gradually  revealed  the  imperfec- 
tion of  our  knov\iedge.  Of  this  fact  my  present  task  will 
afft)rd  more  proof  than  is  agreeable  to  me.  I  give  below  a 
brief  historical  sketch. 

Among  the  C-freek  and  Roman  writers  "Pleuritis"  and 
"Peripneumonia''  comprised  the  sum  of  their  knovvhxlge  of 
this  class  of  diseases.  They  were  regarded  as  distinct  from  each 
other,  but  we  should  err  if  we  supposed  that  these  terms  cor- 
respond to  ours:  "Peripneumonia"  to  our  croupous  pneumo- 
nia, "Pleuritis"  to  our  inflammation  of  the  pleura.  On  the  con- 
trary, there  is  a  continual  confusion  between  the  two  conditions  ; 
other  affections  are  often  classed  with  them,  which  the  anatomy 
and  pliysiolftgy  of  our  day  oblige  us  to  regard  as  distinct.  We 
shall  not  be  far  from  the  truth  if  we  regard  peripneumonia  as 
comprising  the  more  severe  affections  of  the  thoracic  viscera,  and 
pleuritis  the  less  severe,  and  the  latter  only  when  accompanied 
by  pain  in  the  side. 

I  quote  a  few  authorities  npon  thia  point  : 

Hijrj'ofrftt'-it. — Allusions  to  pulmonary  affections  are  fotind  scattered  tlirough 
muny  parts  of  the  so  chUi-cI  writings  of  Hippocnitcs.  In  addition  to  sonic  admir- 
able r<?mark-s,  which  display  a  tine  talent  for  oljBorvation,  we  com*;  across  sncli  odd 
cx>iiceitB  as  the  diagnosia  of  the  seat  of  the  pneumoaia  hy  the  coating  of  tlie  tongue, 
and  the  belief  that  individuals  accuBtomed  to  hard  labor  succumb  to  the  disease 
more  readily  than  those  ia  delicate  health  (Coaa  Pro^niustics). 
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From  Ills  dcscriiitiim  of  i>cri|meuniouiii  in  tho  Prognostica,  it  would  Iw  iliflicuU 
to  diagnosticate  a  pncunioniii  aa  wc  now  understand  it 

ArrtaniJi. — In  tlie  two  cliaiiLi^ra  on  "  Acut«  Distnisos,"  [>lcaritiB  and  peripneumo- 
nia nrc  re])rcsc'nte{l  an  distinct  ftfTuclions.  The  former  is  descri1)ed  ns  an  inflamma- 
tion of  "tliu  thill,  but  firtiily  ndliorfnt  membrane  called  tlio  ginlle  (die  umgurtende). 
which  lies  undemcatli  the  ribs  and  spiiwl  column,  within  tin;  cavity  of  tliv  chest, 
nnd  extends  as  higli  iw  the  cliiv-icla"  Tin;  svmptonis  are  stated  to  be  high  fever, 
sharp  pains  shouting  as  high  as  the  clavicle,  dysjinccn,  sleoplessneas,  anorexia,  bright 
flush  on  tho  chcekn,  dr;  cuugh,  vt»cid  nputa,  and  ex iH>ct oration  of  yellow,  bilious, 
or  bliKwly  ninrus.  The  fact  ia  also  mentioned  tliat  tin-  patient  lies  upon  the  discaiUHl, 
and  not  on  the  sound  s.ide,  on  account  of  the  dragging  produewl  by  tho  weiglit  of 
the  inflamed  nieiubnine.  A.monff  llie  nj/mplirmji  nf  pfripnertmoHui  wc  find  mentioned : 
"  High  fever  and  op|>rc8sion  in  tlie  cliest,  l>ut  no  ])ain,  if  the  lunj,'  alone  be  afTected ; 
but  if  tlie  inflaiuniiitiun  extt-nd  also  to  the  envilopiuf;  memlininif^  the  puin  is  never 
iilwcDt.  The  respiration  is  very  difficult,  and  tlic  expired  iiir  liot.  Such  patients 
prefer  to  sit  upright  in  bed,  liccause  tlm  position  is  the  most  conifortidile  for  breath- 
ing. The  face  is  red,  espcciidly  the  ciieeks;  tlie  white  of  the  eye  lias  a  greasy 
lustre.  Tlie  tip  of  the  nose  is  turned  upwards.  Tlie  veins  of  the  teniphti  nnd  neck 
are  prominent.  Tlie  a(>petitc  is  poor.  The  pulse  is  at  lii-st  large,  enifity,  very  fre- 
quent, and  bounding.  The  external  parts  are  moderately  warm  and  moist,  th« 
internal  warm  and  dry.  The  s]>irits  ivre  de[)ri-swd.  The  rough  is  generally  unac- 
companied by  ex[)ectoration,  i)ut  when  sputa  are  discharged  they  Consist  of  a 
mucus,  whirli  may  be  frothy,  or  stniQgly  biliou.*,  or  tiiiyed  with  bright  red  Uood. 
Tliis  blood-red  mucus  is  the  worst  of  nil  the  signs."  If  the  disejuse  ti-nd  to  a  fatal 
termination,  the  sym[)toni.s  art-  slceple^;uess,  coma,  moderate  delirium,  cold  extremi- 
ties, blueness  of  the  nail.s.  and  a  small,  very  rapiii,  intermitting  pulsw.  Most  of  the 
cases  die  on  the  seventh  diiy. 

Plmrify  ullnrtt  mtnl  frrqwHtly  t/u-  aged,  lf»*  frequfiitly  y<nin(f  aiul  miiW^-Afftd 
pfraont,  rarely  children.  Thf  miyrttility  of  the  lujni  it  tmuft ;  lAey  rtyain  that 
hmlth  r^ry  readily  ;  »o  nl»o  do  children,  hut  young  and  mitidlr-tigr^l  jwtont  fteapt 
mor*  rardy.  CVum  uf  recovery  from  prripnt'imonia  art  a*  uruMmmon  among  young 
firrtuHt  and  mhust  adult*  a$frf>m  phthi$i*  anumg  thf  aged. 

Tiles*'  extracts,  notwitlistnnding  thf  admirable  observations 
on  the  individual  syniptoins.  shi>w  h<nv  rtmfusixl  a  conception  of 
pneumonia  was  entertaiiuHl  by  one  of  tlie  ablest  i)hysicians  of 
antiquity.  It  is  surprisinj:  that  he  should  have  given  a  favor- 
able proirnosiis  for  the  aged,  and  an  uiifavonible  one  for  vigorous 
persons.  The  remarks  of  Ct'lsiis  nj>ou  this  subject  an?  still  more 
unsatisfactory.'  The  description  given  by  CaMius  Anrelianus  is 
mnch  more  comprehensive  ;  he  also  treats  of  pleuritis  and  peri- 

•  Lib.  IT.,  C«ik  «,  7. 
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pneumonia  in  separate  chapters.    As  his  account  is  too  long  for 
quotation  in  extenso,  I  present  merely  an  abstract. 

Fteuritit:  Burning  fever,  severe  pain  in  the  side,  which  may  extend  to  the 
clavicle  and  scapula  of  the  affected  side,  even  to  the  arm,  chest,  or  groin,  and 
exhibits  many  changes  in  the  forms  of  its  manifestations.  Slight  cough  and  dysp- 
noea are  also  noticed ;  the  expectoration  may  be  absent,  but  is  usually  present,  at 
first  frothy,  afterwards  bloody  or  bilious,  finally  purulent.  Decubitus  on  the 
healthy  side  is  uncomfortable,  on  the  diseased  side,  painful.  The  patient  is  sleep- 
less ;  his  tongue  dry  and  rough. 

Rr^ruutrumia :  Burning  fever,  a  feeling  of  oppression  in  the  lateral  and  middle 
portions  of  the  chest,  a  tendency  to  lie  with  the  body  ]>artially  erect  and  bent  back- 
wards, relief  on  ratting  upright,  a  sense  of  suffocation  upon  lying  on  the  side.  The 
color  of  the  face  is  red,  almost  florid ;  the  expression  of  the  eye  languid,  unsteady, 
and  yet  possessing  a  certain  brilliancy.  Respiration  frequent,  slight  cough,  with 
bloody  or  bilious  expectoration.  The  sputa,  which  are  frequently  soot-colored,  are 
more  yellow  and  frothy  than  those  of  pleurisy.  The  respiration  is  difficult,  and  the 
patient  feels  the  need  of  breathing  hurriedly,  he  inhales  as  much  as  possil>le,  and 
prefers  air  which  is  cold.  The  mouth  is  dry,  the  tongue  rough,  at  first  whitish, 
afterwards  red.  The  pulse  is  strong  and  rapid.  Anxiety,  restlessness,  constant 
insomnia.  If  sleep  occur  it  is  uneasy,  and  disturbed  by  groans.  In  brief,  the  chief 
nymptomt  of  peripneumonia  are,  high  fever,  difficult  and  rapid  breathing,  cough, 
attended  by  various  kinds  of  expectoration,  a  feeling  of  oppression  in  the  chest, 
without  any,  or  with  only  slight  pain.    Dread  of  suffocation.' 

Alexander  Trallianus,  who  was  also  a  prominent  writer,  gives 
the  following  description : 

Pleuritis :  High  fever,  dyspncea,  stabbing  pain,  cough ;  these  symptoms  point 
positively  to  a  pleuritis.* 

Peripneumonia  is  not  called  by  this  name;  in  place  of  it  the  more  general  tenn, 
"  inflammation  of  the  lungs,"  is  preferred.  Its  symptoms  are :  dyspncea,  rapidly 
ensuing  burning  fever,  sometimes  abo  a  coated  tongue,  flu:$hed  cheeks,  and  a  sense 
of  oppression  (in  the  breast).  In  general,  even  if  the  expectoration  be  very  scanty, 
and  the  breathing  difficult,  all  these  symptoms  nece^arily  indicate  the  occurrence 
of  an  inflammation  in  the  lungs.* 

These  brief  quotations  are  sufficient  for  my  purpose.  It  has 
seemed  to  me  very  strange  that  the  Greek  and  Roman  physicians 
possessed  no  clear  knowledge  of  the  typical  course  of  pneumo- 
nia ;  and  this  all  the  more  because  they  were  not  deprived  of 

'  Acntor.  morbor.  Lib.  II.,  Cap.  13-29, 
•Lib.  VL,  Cap.  1. 
•Lib.  v..  Cap.  2. 
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such  mforniation  by  their  mode  of  treatment,  which  was  far  less 
meddlesome  than  that  of  later  times.  Blood-letting,  especially, 
was  practised  to  only  a  very  limited  extent. 

Ab  a  matter  of  course,  but  little  progress  is  to  be  looked  for 
among  the  Arabians,  as  ia  shown  by  the  writings  of  their  princi- 
pal authors,  Rhazes  and  Avicenna. 

In  Rhazes  the  passage  on  this  subject  is  found  in  the  Contincna.'  He  quotes 
Aaron,  and  contents  liimsolf  with  adding  aoine  nice  discriminntions  in  regard  to  the 
pulse.  Avicenna.,' it  is  to  he  noticed,  hulds  that  peripneumonia  and  phthisis  may 
be  caused  by  pleuritis,  and,  on  the  other  hand,  plcuritie  by  ]>cripncumonia.  The 
chief  importance  is  ascribed  to  the  nature  of  the  sputi,  in  regard  to  wliich  a  great 
number  of  refinements  are  made,  which  have  no  foundation  in  fact  ■  Ijiut  the  main 
])oint,  the  bloody  character  of  the  expectoration  in  pneumonia,  is  OTerlooked. 
They  who  wish  to  find  an  allwiioa  to  the  crisis  may  fiod  it  in  his  very  brief  state- 
ment, "  and  thus  it  (iicripncumonia)  kills  up  to  the  seventh  day,"  quoted,  probably, 
from  Aretffius,  who  makes  the  same  observation. 

Lt^t  US  now,  with  a  long  stride,  pass  to  a  more  recent  period, 
as  the  intervening  wnturies  are  unprofitable  for  srudy.  If  any 
one  wishes  to  acquaint  himself  with  the  opinions  of  those  times, 
he  will  find  abundant  material  in  the  Brissot  controversy  on 
venesection.  In  van  Swieten's  commentaries  on  Bonrhaave,  con- 
siderable space  is  devoted  to  the  consideration  of  pleuritia  and 
peripneumonia,  but  no  distinction  is  made  between  them. 

Moreover,  even  the  inflanunation  of  the  internal  intercostal  muscles  is  defined  aa 
"pleuritis  vera"  (§  B78j.  This  ia  entirely  in  accordance  with  the  definition  of 
plenriay,  whidi  regards  the  [jain  zia  the  cbii'f  element,  and  confines  itself  merely  to 
symptomB.  On  the  other  hand,  the  definition  given  of  pleuropneumonia  is  a  causal 
one;  "a  tnie  in{1ammHti<jii  orr<rinfiting  in  the  pulmonary  vessels,  which  arc  par- 
ticularly dispiisL'd  lo  inflliuiimiHiiin"  (§  820).  So  strong  wore  these  preconceptions 
that  even  palpable  facts  ctmld  nut  remove  them.  In  thirty  autopsies  on  person; 
who  were  supposed  to  liave  died  of  pleuritis,  Petrus  Scrvius  found  only  one  lung 
diseased  in  every  case,  and  the  pi. ana  unaffected.  The  explanation  given  was  that 
the  primary  disease  was  the  pk-uritts,  and  tbiit  the  lung  had  been  affected  second- 
arily in  consequence  of  the  imperfect  re.spiration  (§  877).  In  other  respccta  the 
chapters  devoted  to  this  subject  are  full  of  details  of  the  highest  interest.  That 
miBtakes  very  often  occurred,  may  be  inferred  both  directly  and  indirectly.  Boer- 
imave  liiin.self  mentions  one  eiuso  uf  empyema,  which  he  misituuk  for  pcripncumo- 


'Lib.  X.,  Cap.  1. 

•  Cauuii,  Lib.  HI.,  Tractat,  IV.,  Cap.  1. 
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niA ;  the  autopsy  cleared  up  the  case.     Ob  auotker  occasion  a  mistake  was  caused 
bj  bronchiectasis  (§  830). 

For  every  physician  who  wishes  to  gain  an  insiglit  into  the 
state  of  medical  science  amojig  tlie  eminent  men  of  antiquity, 
before  tiie  revival  of  Icnowledge  in  our  times  upon  the  basis  of 
the  physical  sciences,  these  commentaries  possess  the  greatest 
interest. 

Although  an  apparently  retrograde  step,  it  was  in  reality  a 
positive  advance  when  scholastic  definitions  were  discarded,  and 
the  identity  of  pleuritis  and  pleuropneumonia  was  asserted.  So 
fax  as  I  am  familiar  with  the  literature  of  those  times,  I  think 
the  credit  for  this  is  to  be  given  especially  to  Borsieri.  His 
expositions  of  the  subject  are  at  any  rate  free  from  ambiguity, 
and  reached  a  wide  circle  of  readers  by  means  of  his  text-book.' 

Sydenlvarn,  it  is,  true,  had  already  liinted  at  the  relation  between  the  two  dis- 
eases, but  be  does  not  scum  tu  liftvu  exmuined  the  t|Ut'stion  very  tboroughly.  The 
pflflBage  retids:  *' Infiaminatiou  of  the  lungs,  whicb,  in  my  opiniun,  difTcrs  from 
plearisy  only  in  its  grcster  intensity,  its  more  violent  cause,  and  widui-  prcvnlence" 
(L  c.,  Tolume  first).  In  Borsieri  the  following  explicit  passages  are  fountl ;  "In- 
flammation of  the  lungg  u  of  two  vitrlftUs,  peripneumonia  and  plrurity  ;  these  affeiy- 
tiotit,  tn  my  opinion,  do  not  differ  in  their  tititation  or  nature,  hut  only  in  tho 
eharaeter  of  their  tymptotm"  (1.  c..  Vol.  IV.,  §  07);  and  in  another  place:  "  The 
only  dittinetion  between  peripneurnonia  and  plcuritit,  \f  there  he  any,  it  tlw  violent  and 
ecntinuout pain"  (§  100). 

These  quotations  show  very  clearly  what  a  change  of  opinion 
liad  taki'O  place  in  regard  to  the  distinction  between  the  two  dis- 
eases, and  it  will  now  be  very  interesting  to  notice  the  efforts  to 
explain  and  to  subordinate  to  the  fundami-ntal  conception  the 
difficulties  which  really  existed,  such  as  the  fibrinous  deposits 
upon  thf*  lung.s,  and  exudations  into  the  pleural  cavity,  which 
were  found  in  persons  who  had  died  of  peripninimonia. 

Borsieri  held,  with  many  of  his  contemporaries,  tlmt  the  first  changes  in  pcii- 
pneofflonia  were  to  be  sought  for  in  the  blood,  which  he  supposed  waa  ]:artiftlly 
conrerted  into  a  "gelatinous  mucus"  (mucosum  gluten).  In  doscrihinjj  the  ter- 
minoUon  of  the  disease  ho  says :  "  As  a  consequence  of  i>uch  contnictitHi  of  the 
chest  and  closure  of  its  (natural)  passages,  the  mucous  fluid  everywhere  exudes  in 
large  quuntities  thirmgh  the  exhulant  veswds,  and  cannot  Iw  Xnkcn  up  a}j;ain  by  the 

'  luBtitutionps  medicin.  pmctic. 


JUEROEXSEX. — CROUPOUS   PNEUMONIA. 

nljsnrbcnts,  bccauBO  the  latter  are  ovfir-distcncled.  Tlius  it  liuppens  that  the  mucous 
fluid  colkcts  about  the  1ui)}(r,  mciliastiniim,  pleura,  and  pericardium,  coagulatns 
in  the  cooling  body  aftiT  death,  and  at  the  autopsy  appenra  as  a  more  or  less 
extensive  layer  of  mucus  OTcrlying  these  parts.  Again,  if  the  blood  be  retarded, 
or  altogether  stopped  in  its  circulation,  its  sierous  part  is  separated,  and  exudt's  into 
tho  cavity  of  the  chest,  and  then  a  h}/drolk'>rtix  is  superadded  to  the  pueumoaia. 
This  condition  ia  called  kydrapneunwnia^'  (§  lOOJ. 

In  the  Iiistoriea  of  cages  and  of  the  results  of  their  autopsies 
which  Stoll '  has  published,  we  liave  a  good  picture  of  tlie  diag- 
nostic sli.ill  at  tliat  time  in  recognizing  pneumonia  in  the  living 
subject.  In  cases  wMch  were  not  characteristic  tliis  task  was 
by  no  means  an  easy  one,  even  for  the  most  skilful. 

I  quote  only  a  few  examplea:— Bedside  diagnosis:  Febria  biltosa  cum  inflnm- 
matione  thoracis  complicata.  Autopsy  diagnosis:  Pneumonia  lobuli  infcrioris 
later,  doxtr.  (Histor.  morbi,  VT.}-  Bedside  diagnosis:  Fcbris  maligna.  Autopsy 
diagnoses:  Pneumonia  luli.  superior,  dextr.  (Ilistoria  morbi,  XXII.). 

The  view  of  Borsieri,  which  was  shared  by  Tissot,  Sarcone, 
and  other  prominent  contt'iiqxu'arieis,  was  for  a  long  time  gener- 
ally accepted.  In  the  manuiils  and  te.\t-l>uoks  which  appeared 
up  to  1820,  their  ideas  are  expressed  more  or  less  distinctly.  I 
shall  here  refer  to  only  a  few  of  them. 

"  If  an  injlammaton/  fmer  he  accompanied  by  intense  atahiing  or  opprestlte  fixed 
paini  in  th>-  rhrnt,  and  hy  grettt  dyitji/iua,  grvcre  eoiiyh  and  erpectoration.  Vie  cill  th« 
dMr.a»e  iiijinmnuiti'iii  of  the  chfH,  or  an  iiijlunimation  uj"  thir  Ittiif/g,  withtmt  ndi>iitiiny 
the  dhtiiiedon,  vshich  has  been  coimnoNly  nuuh  Bince  tlte  time  of  Dioeka,  hHween 
pleurisy  and  jirripnettmonia."  '  "  It  »eein»  clear,  therefore,  and,  iiidispiitiihU;  that  there 
u  no  distincdf/n  between  these  di»ea»et  (pleuriti*  and  pneumonia),  and  that  we  can 
and  owjhl  to  disrum  both  nf  them  under  the  »iHyle  term  j>r)'ip>ieumnnia."  ^  "Iiijhim- 
tnation  of  the  lung*  and  arute.  jileuriny  (peripneumonia,  pleuritis,  find  pleurnperi- 
pneumonia).  Nrither  in  their  cstential  nature  nur  in  their  gympttinutt<dogif  can  thettt 
two  injiammntiona  ever  he  accurately  differentiated  from  eaeh  other.  Tfis  attaHs  of 
pj^uriti»  lire  nlwnya  nuaorinted  more  or  leas  irith  peripneumo?iia,  and,  on  the  otftfr 
hand,  the  eymptoma  of  the  latter  with  th'se  nf  the  fnrnier.  In  many  enacs  Ke  cannot 
my  which  hit*  the  u}ij>er  hand;  and  at  the  aut<t}>ay  ice  usually  find  all  parts  of  tfu 
cavity  of  the  cheat  infiamed.     The  two  injlamnuitiant  ought  not,  therefore,  to  be  gep- 


>  Ratio  medendi.  Pars  VII..  Sect.  II. 

'  Kurt  Sjirengel,  1.  c.,  p.  347. 

'J.  P.  Frank,  1.  c,  Bd.  11.,  p.  US. 
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araUd  from  each  oUier,  and  tehiU  u  $aid  vf  one  vill,  vUA  feu  meqationa,  aiuuer  far 
tU  otherr ' 

With  Laennpc  begins  a  new  era  in  the  theory  of  inflammation 
of  the  lungs.  His  nnatomiral  and  clinical  tlescriptiona  arn  dear 
and  true  to  nutmv.  Here  is  the  turning-point,  as  must  be 
evident  to  every  one  who  has  tried  to  enter  into  the  views  of 
tiiat  period,  which,  witli  all  its  talent,  still  larked  the  one  thing 
needful,  the  srientiHc  method.  In  Laennec's  descriptions  there 
may  he  here  and  then;  a  statement  that  is  not  quite  BJitis- 
factory ;  yet  upon  the  whole  it  may  be  said  tliat  he  laid  the 
scientific  foundation  for  future  investigation  in  the  theory  of 
chest  diseasfs  in  general,  and  particularly  of  pneumonia.  In 
the  construction  of  this  theory  France  and  England  took  a  tem- 
porary precedence  of  Germany,  where  a  long  time  elapsed  before 
these  views  were  generally  received  and  acted  upon. 

They  were  opposed  by  tlie  old  men.  Thus  Flufeland,  in  liis  Enchiridiim 
Mcdicum,  the  preface  of  which  is  dated  May,  1830,  uses  the  folluwing  expression: 
"  In  more  recent  times,  the  sig^s  derived  from  henring  with  the  aid  of  the  stetho- 
scope or  perciwsion,  tiave  bwfi  nuich  reconmiciided  for  tiie  diagiioais  of  cliest 
diaeaseB.  These  si^s  arc,  however,  very  fallilile,  and  by  them  alone  we  can  never 
discover  the  existence  of  an  inflammation,  unless  we  avail  ourselves  of  those  other 
symptoms,  which  are  of  tliemselvcs  sufficient  for  a  diagnosis."  The  diagnostic 
criteria  which  Ilufeland  gives  could  just  as  well  have  Ijeen  written  sevcrai  centuries 
before. 

The  Vienna  school,  especially  Skoda,  were  the  first  to  natu- 
ralize in  Germany  the  physical  methods  of  diiignusis.  Tlie 
Viennese  are  to  be  credited,  however,  with  sonn'thiiig  more  than 
the  mere  promotion  of  diagnostics  ;  we  owe  to  thein  the  doctrine 
of  pneumonia.  Rokitan.'^ky  has  elaborated  in  a  iinal  manner 
the  macroscopic  part  of  the  patliological  anatomy.  Tin*  skep- 
ticism of  the  Viennese  in  thei'apeutic  mattcr.s  has,  however,  been 
unable  to  overthrow  the  treatment  of  pneumonia  by  venesection, 
a  practice  confirmed  by  the  authority  of  many  centuries  (Dietl).' 

By  all  these  changes  of  opinion  the  church-like  quiet  which, 
since  the  time  of  Hippoci-ates,  had  almost  contniuously  settled 

'  A.  Q.  RiehUr,  1.  a,  Bd.  4,  pp.  87a-3  ;  also  ,S.  G.  Fogd,  L  c,  Bd.  4,  p,  140  et 
«q.    Nftimann,  L  o, ,  Bd.  I.,  p.  1.11  et  seq. 

'  Der  AderloBS  in  der  Luu({eneulzundung.     Wien,  1849. 
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about  tlie  subjects  of  pleuritis  and  peripneumonia,  has  been  dis- 
pelled. Modern  science  now  tests  its  strength  against  one  of 
the  primovals,  one  of  the  mighty  men  of  a  past,  which  supposed 
that  just  here  the  ground  under  its  feet  was  most  secure. 

ETIOLOGY. 

Croupous  pnenraonia  belongs  to  those  diseases  which  are 
very  widely  distributed.  On  an  average,  3  per  cent,  of  all  dis- 
eases in  the  whole  population  of  the  globe  are  due  to  this  cause. 
In  comparison  with  internal  diseases  alone,  it  comprises  in  Ger- 
many, England,  and  France  about  6.4  per  cent. 

Hospital  statistica  sliow  that,  as  a  rule,  more  than  S  per  cent,  of  the  total  hospital 
admissions  arc  cnscB  of  pnpuiuonia.  In  Vienna  the  proportion  is  3.(5  per  wnt.,  in 
Berlin  2.5  per  cent.,  in  Stuttgart  2  per  cent.  But  sinc<;  children  and  old  persons  are 
in  general  not  rucoived  hy  the  larger  institutions,  tho.se  niinihera  do  not  express  the 
whole  truth.  The  polyclinics  and  the  practice  of  the  physiciaas  to  the  poor  are 
more  reliahle  sources  of  information,  .\ccording  to  the  compilations  of  Zicmssen. 
these  sources  report  alxmt  one  per  cent,  more  cases  than  tlie  hospital  records,  Le., 
Bomewhat  more  than  'A  per  cent.  At  the  polyclinic  in  Kiel  my  cases  of  pneu- 
monia amounted  to  as  much  as  5  per  cent  of  the  whole  number  of  patients — 203 
out  of  8,003. 

Pneumonia  ranks  high  also  among  the  causes  of  death; 
about  6.6  per  cent,  of  the  total  mortality  is  due  to  this  disease, 
about  12.7  per  cent,  of  the  mortality  from  internal  diseases. 
The  so-called  secondary  pneumonias  are  not  included  in  these 
percentages. 

The  signi finance  of  these  figures,  which  were  compiled  from  about  half  a  million 
cases  of  fatal  jmeumonia,  is  Ijest  seen  by  a  comptirison  with  other  diseases. 
For  every  100,000  inhabitants  there  die  yearly  — 

Londao.  Fuii.  BerUn. 

Prom  phtliisis 323  382  206 

"     pneumonia 170  252  113 

"     bronchitis. 115  172  38 

"     tj-phus. 95  103  90 

Pneumonia  i<i  thus  seen  to  rank  next  tu  phtbiflis  as  one  of  the  most  dangerous 
eneroiea  to  humnn  Mfe. 

Pneumonia  occurs  in  all  degrees  of  latitude,  and.  does  not 
seem,  to  be  ahsolutehf  more  frequent  in  one  latitude  or  climate 
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tlcan  in  another.  The  widest  differences  in  mortality  are  often 
shown  by  places  which  are  very  near  each  other,  and  possess  the 
same  climatic  conditions ;  and,  on  the  other  hand,  the  same 
ratios  are  found  in  localities  which  are  widely  separated,  and 
have  an  entirely  dissimilar  climate. 

In  proof  of  these  atatements  I  shall  give  only  a  few  of  the  nameroas  facts  which 
Ziemssen,  with  whom  Hirsch  in  the  main  agrees,  has  collected.  In  Ireland  the 
mortality  from  pneumonia  is  0.3  per  thousand  inhabitants,  in  Englnnd  1.3.  In  the 
West  Indies,  among  the  English  troops,  it  varies  l)etween  0.3  (Jamaica)  and  3.7  (in 
the  Bahamas).  Hamburgh  and  Tuiin  exhibit  the  same  mortality,  likewise  New 
York  and  Copenhagen. 

The  geographic  distribution  of  pneumonia  is  entirely  differ- 
ent from  that  of  catarrh  and  bronchitis.  The  latter  affections 
increase  in  frequency  the  farther  we  advance  from  the  tropics  to 
higher  latitudes ;  this  is  not  the  case  with  pneumonia.  iN^or,  as 
has  been  supposed  by  many,  is  the  reverse  of  this  statement 
true. 

Upon  this  point  Ziemssen  and  Hirsch  are  in  entire  agreement;  in  fact  the  sta- 
tistics we  already  possess  are  amply  sufficient  to  establish  it.  Its  importance  need 
hardly  be  discussed  here. 

The  seasan  of  the  year  has  an  undoubted  influence  upon  the 
I)reYalence  of  pneumonia.  In  considering  the  season-rates  in 
Europe,  we  must  distinguish  between  the  climate  of  the  coast 
and  that  of  the  continent,  because  in  each  of  them  a  special 
mode  of  distribution  is  to  be  noticed.  The  general  fact,  how- 
ever, is  common  to  both,  that  about  two-thirds  of  the  cases  of 
pneumonia  occur  in  the  winter  and  spring  months,  and  about 
one- third  in  those  of  summer  and  autumn. 

Summer.  Autumn. 

16.7  p.  ct         19.6  p.  ct. 


winter. 

Spring. 

Edinburgh 

...  87.6 

p.  ct. 

26.1  p.  ct 

Dublin 

...  36.0 

28.1     " 

Copenhagen 

...   20  9 

33.0     " 

Berlin 

...   20.3 

33.1     " 

Zilrich  

. ..  32.0 

41.9     " 

Turin 

...   33.0 

36.5     " 

Arerage . . . 

...   31.1 

83.1     " 

66.2  p. 

ct 

15.9 

20.1     " 

19.6 

17.6     " 

19.0 

18.7     " 

12.4 

12.8     " 

13.2 

17.8     " 

16.1 

17.7     " 

83.8  p.  ct. 
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Tills  table  is  constmctc'd  from  the  murtality  reports  of  the  respective  cities  for  a 
long  serii's  of  years.  In  a  disiuso  of  sudi  short  duration  as  pncumoniu,  tbn  iiuiuIht 
of  ck'iiths  during  tticse  periods  will  give  us  aii  approximate  idcii  of  the  number  of 
patients  ill  with  the  disease.  This  fact  is  shown  also  by  proper  control  calcalatioiw. 
Moreover,  the  difference  between  the  different  seasons  becames  niuch  mure  marked 
■when  larger  numbers  are  at  our  command,  and  the  year  is  divided  into  only  two 
divisions.  In  the  Vienna  General  Hospital,  during  a  period  of  tnenty-four  ycai», 
there  were  received  12,104  casi-s  of  pnL'nmouiu  :  G4  per  cent,  in  winter  and  spring; 
36  per  cent,  in  summer  and  uutumu.  In  tlic  Serapbim-Luzarelh,'  in  Stockholm, 
2,010  cases  of  pneumonia  were  odmiUcd  during  sixteen  years :  the  relative  propor- 
tions were  01,5  per  cent,  and  3tt.5  per  wnt. 

From  these  data  the  differrnci'S  between  an  insular  and  a  con- 
tinental climate  are  very  apparent.  In  Edinburgh  and  Dublin 
the  maximum  frequency  occurs  in  winter,  in  the  other  places  in 
the  spring.  Tlie  general  faet  is  shown  still  more  stiikingl^'  by 
the  i'olhnving  comparison,  which  is  also  taken  from  the  libts  of 
mortality  for  the  entire  populations  : 

winter.  Spring.  Hamnjcr.         Autumn. 

Insular  climate :   per  cent, 30.0  26.»  15,7  22.4. 

(Enylaml — Ireland). 
Continental  climate 27.i}  36.8  18.8  17.7 

(Germany). 

These  figures  show  that  in  a  continental  climate  the  maxi- 
mum frequency  occurs  from  March  to  May,  the  minimum  fi-oin 
September  to  I^uncmber  ;  in  an  insular  climate,  on  the  contrary, 
X\w maximum  occurs  from  December  to  February,  the  minimuiii 
from  July  to  Avr/iisl. 

The  .statistics  of  morbility,'  taken  from  hogpital  and  oilier  sonrc^.  also  give 
essentially  the  same  result.  Tliey  scarcely,  however,  warrant  any  wider  conclusions. 
It  is  to  1)L'  noticed  that  thi'  disease  as  seen  on  ttio  coasts  of  thj  Baltic  Sea  conforms 
entirely  to  the  continental  type. 

According  to  the  tables  of  mortality,  the  maximum  number 
of  deaths  for  an  insular  climate  occurs  in  December ;  for  a  con- 
tinental climate,  in  Marclt  or  May.  The  absolute  7mnimum 
occurs  most  frequently  in  Septejn-ber,  next  in  August. 

'  Magnus  v.  Jltint.  1.  a,  p,  07. 

'The  Gcrtnan  "  MmbilitJit "' i»  trRnrfnteii  by  the  corresponding  word  morbility,  in 
the  sense  of  the  number  of  linHvi'bialH  ill  with  the  disease,  as  dii^tiogaislied  from  tho 
mortality,  or  number  of  those  dyiajj  from  it, — Transx.atob's  Notk. 
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These  authenticated  figures  do  not,  it  seems  to  me,  warrant  the  farther  conclu- 
sions which  Ziemsson  has  drawn  from  them.  His  statement  that  the  maximum  fre- 
quency of  pneumonia  shifts  in  point  of  time  from  west  to  east,  and  the  minimum 
in  the  rererse  direction,  is  still  very  problematical. 

The  rates  in  non-European  countries  have  not  been  studied 
with  enough  care  to  give  us  a  sufficiently  large  number  of  facts, 
but  with  our  present  knowledge  they  agree  very  well  with  the 
European  statistics. 

In  the  United  States,  of  all  the  cases  of  pleuritia  and  pneumonia  occurring 
among  the  regiments,  at  all  stations,  between  1830  and  1855,  there  were  from  Jan- 
uary to  June  18,  60  per  cent ;  July  to  December  12,  40  per  cent 

Fur  Europe  the  figures  are :  from  January  to  June  18,  60.6  per  cent ;  from  July 
to  December  12,  89.4  per  cent 

The  same  differences  in  type  presented  by  the  continental  and  insular  climates 
in  Europe  are  found  to  exist  also  in  the  tropics. 

Pneumonia  is  affected  in  its  frequency  by  the  season  qf  the 
year  very  differerUly  from  pleuritis  and  bronchitis. 

This  is  shown  by  the  mortality  tables  of  London,  from  1840  to  1854,  which 
include  56,286  cases  of  pneumonia,  and  2,090  of  pleuritis. 


J>n.-llarcii. 

AprQ-Jniie. 

Jalj-Sept. 

Oct -Dec. 

Pneumonia. , 

.  31.3  per  cent 

21.4  per  cent 

14.4  per  cent. 

82.9  per  cent 

Pleuritis 

.  28.9      " 

26.8      " 

18.2      " 

26.1      " 

Moreover,  pleuritis  is  much  more  uniformly  distributed  throughout  the  year  than 
pneumonia,  and  the  maximum  frequency  of  the  two  diseases  docs  not  occur  at  the 
same  time. 

The  ratio  of  catarrhs  to  pneumonias  is  shown  by  the  following  account  of  the 
admissions  for  twenty  years  to  the  General  Hospital  in  Vienna,  embracing  23,503 
cases  of  catarrh,  and  11,913  of  pneumonia. 

Jan.-Uarch.       April-June.         July-Sept         Oct.-Dec. 

Pneumonia 29.5  p.  ct     83.5  p.  ct.     15.4  p.  ct     21.6  p.  ct 

Catarrhof  the  respiratory  organs...  33.8    "         26.7    "         17.5     "        21.9     " 

These  percentage  are  upon  tlic  whole  nearly  the  same,  but  their  non-coincidence 
liecomcs  still  more  apparent  by  reference  to  the  following  annual  curve  drawn  for 
Vienna,  with  the  separate  months  indicated.     (See  next  page.) 

Whether  the  more  severe  climate  of  a  locality,  which  is  ele- 
vated and  exposed  to  the  winds,  favors  the  development  of  pul- 
monary inflammations,  is  a  question  yet  unsettled. 
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nirach  and  Ziemsscn  entertain  the  most  antagonistic  opinions  upon  thia  point 
Ilirech,  without  giving  ua  the  figures,  and  referring  partly  to  the  accounts  of  trav- 
ellera,  states  that  paeumonia  and  pleuritia  are  of  "frequent"  occurrence  in  the 
American  Andes,  upon  the  plateaus  of  Arabia,  and  in  the  mountainous  districts  of 
Abys&inia,  etc  That  the  rarefaction  of  the  air  does  not,  however,  of  itself  favor 
the  occurrence  of  pneumonia,  is  shown  by  the  instanco  of  the  city  of  Mtxico, 
which  13  situated  7,459  feet  above  the  level  of  the  sea.  On  the  other  bond, 
Ziemsaen  mentions  Iceland,  where  the  climate  is  certainly  very  severe,  and  yet  the 
mortality  of  pneumonia  is  only  thirteen  per  1,000  deaths  from  all  causes,  that  of 
pleurisy  sixteen.  In  inclement  and  mountainous  "Wale*  there  are  only  eight  deaths 
from  pneumonia  for  every  10,000  inhabitants;  the  mountainous  counties  in  the 
north  of  England  show  only  twelve,  while  in  the  level  country  of  the  adjacent 
southern  counties  the  mortality  is  respectively  sixteen  and  thirteen.  Few  cities  in 
the  world  have  so  small  a  number  of  deaths  from  pneumonia  as  Munich,  which  is 
situated  on  high  ground,  and  isi  exposed  to  the  winds  on  all  aides.  Its  mortality 
from  pneumonia  is  only  five  deaths  per  10,000  inhabitants,  Ziemssen's  data  appear 
to  me  to  bo  more  numerous,  more  accurate,  and  therefore  more  trustworthy  than 
those  of  Hirsch. 


At  all  events  it  has  not  been  demonstrated  tliat  an  elevated 
position  or  the  prevalence  of  stormy  winds  exerts  any  import- 
ant influence. 

The  question  very  properly  arises  here,  whether  the  pressure 
and  temperature  of  the  air  play  an  important  part  in  the  eti- 
ology of  pneumonia  % 

Probably  the  height  of  the  barometer  has  some  influence 
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upon  the  frequency  of  pneumonia.  At  least  in  some  places  the 
disease  is  lasa  frequent  when  the  barometric,  ranges  are  high. 
Whether  this  is  a  mere  coincidence,  or  wliether  the  connection 
b«3tween  the  two  conditions  is  causal,  remains  to  be  determined. 

Those  writers  who  have  more  numerous  barometric  Fegiatnitionfi  at  their  com- 
miind,  express  themstlves  very  cautiously  upon  this  point;  for  example  Haller.' 
It  has  seemed  to  us  in  Kiel  that  jmcumonia  occurred  more  frequently  when  a 
continuous  high  range  of  the  liurometer,  Kbich  ia  the  ordinury  eonditiuu  there  in 
the  north-east  and  etiat,  is  suddenly  interrupted  by  a  considerable  full ;  but  I  hare 
no  records  in  proof  of  this  opinion. 

Neither  an  absolutely  high  nor  an  absolutely  low  tempera- 
ture appears  to  exert  much  influence.  Rapid  changes,  how- 
ever, seem  to  produce  important  results. 

In  countries  lying  far  to  the  north  pneumonia  is  not  especially  frequent  during 
their  cold  season,  nor  arc  the  seTci'e  winters  usually  ehamctcrized  by  an  increased 
mortality.  The  statistics  already  given  for  Iceland  may  serve  as  proof  of  the  first 
part  of  this  statement  Jos.  Frank,  from  observations  made  by  liim  at  Wiliia, 
states  that  pneumonia  was  not  prevalent  among  the  troa|}8  of  Napoleon's  army 
during  the  retreat  in  the  severe  winter  of  1812,  notwithstanding  their  exposure  to 
all  the  inclemencies  of  the  weather.     Huss  makes  a  similar  statement  for  Sweden. 

The  distribution  of  the  number  of  cases  of  pneumonia  through 
the  single  months  of  the  year,  and  the  comparison  of  single 
years  with  each  other  in  respect  to  the  variations  of  the  wannth 
of  the  air,  lead  to  the  conclusion  that  rapid  changes  in  the  dally 
temperature  undoubtedly  favor  the  production  of  the  disease. 

Hnss  has  admirably  succeeded  in  deducing  this  fact  from  the  mass  of  his  obser- 
yationa.  Numerous  observations  have  been  made  in  other  tjuarters  with  a  similar 
result.     I  refer  again  especially  to  Ilallcr. 

Tile  influence  of  the  moisture  of  the  air  has  not  as  yet  been 
ascertained. 

The  facta  upon  this  point  are  too  scanty  for  a  secure  basis.  "  If  we  are  willing 
to  draw  general  conclusions  from  a  small  numb)er  of  facVs,  then  it  may  be  inferred 
from  the  rare  occurrence  of  inflammation,  of  the  lungs  in  some  districts  where  tlie 
atmosphere  is  relatively  very  moist,  that  a  high  degree  of  uiaisture,  in  contrast 
with  its  positive  influenoc  in  the  production  of  catarrh  and  bronchitis,  is  auything 
but  favorable  to  the  prevalence  of  ])neumonia''  (Ilirsch). 

'  Wiener  DenkaohriiUin,  L  o.,  p.  9, 
VOL.  v.— 2 
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A  marshy  malarial  soil  does  not  appear  to  have  any  con- 
stant effect  upon  the  frequency  of  pneumonia. 

GHboIIo  has  doroted  special  attention  to  thia  point,  and  has  ascertained  that  in 
rnatarial  districts  the  number  of  cases  varies  from  tium  to  time  without  any  definite 
rule  being  noticed. 

The  difficulty  of  obtaining  reliable  data,  great  as  it  has  been 
in  the  part  of  etiology  previously  discusajd,  increases  enor- 
mously when  we  come  to  consider  the  individual  ratios,  the 
position  of  the  individual  in  relation  to  the  community.  In  this 
case  we  can  hardly  expect  any  other  than  a  negative  result, 
unless  we  iidojyt  the  naive  practice  of  compiling  statistics  which 
are  accurate  to  a  per  cent.,  but  include  only  a  small  number 
of  cases  occurring  within  a  very  circumscribed  district  (Kirch- 
thurmhorizont),  and  then  without  fiu-ther  ceremony  generalizing 
from  them.  Hospital  reports,  in  other  respects  so  valuable, 
furnish  figures  which  hardly  admit  of  compai-isoii  with  each 
other,  because  the  small  fraction  of  the  population  which  is 
found  in  these  institutions  is  very  variable  in  its  social  posi- 
tion in  different  places.  Prejudices,  customs,  the  greater  or  less 
variety  of  industrial  occupations,  these  are  incommensui-able 
(juantities  which  disturb  and  confuse  when  we  wish  to  estimate 
tlieu-  value.  We  need  mortality  statistics  lohieh  shall  include 
all  classes  of  society,  and  these  can  be  obtained  only  frttm 
■physicians  who  are  in  j^rimde  practice.  Such  statistics  could 
certainly  disclose  to  us  facts  which  we  little  suspect,  and  which 
would  be  of  great  service  to  science.  So  long  as  we  are  without 
them  our  knowledge  ratist  be  fragmentary. 

Certain  general  conditions  seem  to  be  satisfactorily  proved. 

T7/ose  communities  which  lead  7noslly  an  out-door  life  sitffer 
less  from  ■pneumonia  than  those  wJuch  carry  on  their  occupa- 
tion in  confined  apartments. 

Although  this  pn»position  is  o])posed  to  the  generally  received 
opinion,  the  evidence  in  favor  of  it  is  conclusive. 

The  avcra|2fe  mortality  from  pneumonia  for  every  1,000  inlial)itants  is  j 
For  the  ajjrifultural  poiiulatiun  of  Eiiy:land   in  seven  counties,  exclusive  of  the 
cities.  OS. 

lu  tlic  twenty-five  largest  towus  in  Eiigbiid,  Londou  not  included,  2.0. 
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The  avci^ge  for  the  citj  and  manufacturing  population  of  England  is  1.6. 
For  the  population  liviug  out  of  doore  iu  ttie  etuiic  country,  1.0. 
The  same  is  true  of  other  aiun tries, 

CounLijr  ro|iii1<kLion.  City  rotralntlon. 

State  of  Maryland.  . .   0.8  per  1,000.        City  of  Baltimure.  , .  0.9  per  1,000. 

Province  of  Leuister.  0.3         "  "       Dublia 0.8        " 

Canton  of  Geneva. . .   1.0         "  "       Geneva. 1.1         " 

Tbcae  figurca,  taken  from  Zicmssen's  work,  are  confirmed  by  Griaollc;  at  least 
they  agree  with  the  data  published  by  him,  to  which,  however,  he  does  not  himself 
attribute  much  importance. 

Some  classes,  which  are  particularly  exposed  to  the  inclemen- 
cies of  the  weather,  suffer  but  little  from  pneumonia.  Grisolli- 
states  that  the  official  lists  show  only  175  cases  of  pneumonia 
out  of  24,000  sailors  in  the  French  maruie,  who  were  at  sea  in 
the  most  different  latitudes,  and  of  these  cases  the  majority 
occurred  not  upon  tlie  open  sea  but  near  the  coast.  The  Eiiglisli 
official  reports  corroborate  this  statement.  Soldiers  are  attacked 
with  pneumonia  more  frequently  in  the  garrison  than  in  the 
field,  as  is  shown  by  the  reports  of  the  English,  Russian,  and 
French  troops  during  the  campaign  in  the  severe  cKmate  of  the 
Crimea. 

On  the  other  hand  some  classes,  wtiich  are  more  or  less  with- 
drawn from  the  influence  of  the  weather,  are  very  frequently 
attacked  by  pneumonia. 

The  ocCQ^p.nts  of  prisons  suffer  severely.  According  to  the  cen-sus  of  Ireland, 
in  1851,  the  numher  of  cases  of  pncutnunia  in  the  hospitabi  wa.s  li  i)er  cent. ;  iu  tin- 
prisons,  2  per  cent.  The  same  obsei-v^ition  has  bwn  made  by  many  other  writers. 
Moreover,  the  mortality  from  this  cause  in  cloisters  apt>earB  to  be  very  high ;  in 
Paris  die  deaths  among  the  nuns  amountc^d  to  17.02  per  1,000  inhabitants,  while 
among  the  washerwomen  it  woiii  only  S.OQ. 

The  disposition  to  this  disease  shown  by  individual  occupa- 
tions has  not  been  definitely  ascertained.  The  opinion  that 
those  who  are  exposed  to  the  inclemeacies  of  the  weather  are 
especially  liable  to  attack  is  not  proven. 

It  is  commonly  believed  that  laborers,  whose  occupations 
oblige  them  to  be  out  of  doors  in  all  sorts  of  weather,  ftiniish  a 
large  contingent  of  the  cases;  but  this  is  quite  positively  dis- 
proved by  the  statistics  already  quoted  in  regard  to  the  whule 
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population  of  England.  If  we  at  all  carefully  examine  the 
details  which  writers  give  ns  on  this  point,  we  shall  scarcely  be 
inclined  to  form  any  other  opinion.  In  the  statistical  tables  of 
hospitals  we  have  to  consider  a  class  of  causes  which  cannot  be 
represented  by  mere  figures  and  percentages. 

The  remarks  of  Qrisolle'  upon  this  subject  are  well  worth  perusal.  Of  1,264 
cases  of  pneumonia  admitted  into  the  Paris  lioapitHla  during  1861,  482  were  ser- 
vants. But,  saj9  GrisoUe,  before  we  conclude  from  this  fact  that  there  is  a  special 
nod  strongly  developed  disposition  to  the  disease  in  this  class,  we  ehould  inquire 
into  the  vital  conditions  under  which  they  live.  In  Paris  servants  generally  occupy 
Buch  small  rooms  that  when  thcj  become  seriously  ill  it  is  impossible  for  tliem  to  be 
treated  at  home,  and  they  are  tlicrcfore  obliged  to  seek  public  assistance  and  to  go 
to  the  ho9|)ital.  The  same  thing  is  true  of  masons,  who  |)ass  only  part  of  their 
time  in  tlic  city  and  live  without  their  families  in  confined  hired  rooms.  With 
other  occu|mtions — cooks,  conductors,  draymen,  porters,  etc.,  it  is  different;  they 
are  less  frequently  received  into  hcspitals,  because  they  often  lielong  to  societies  for 
mutual  support  or  for  distribution  of  poor  funds,  so  that  in  case  of  sickness  they 
are  able  to  remain  at  home. 

Grisoll:'  iiLso  shows  us  how  often  a  tradition  in  such  matters  may  load  us  into 
error.  Among  670  laborers  engaged  in  unloading  vessels,  and  frequently  exposed 
to  cold  and  wet,  Parent-Duchatflet,  after  careful  examination,  found  only  one  luau 
who  liad  had  a  "  iuxion  dc  jfoitrinu.''  Grisollc  himself  found  among  sixty-eiglit 
women,  thirty-three  who  worked  in  close  rooms  and  thirty-five  who  hod  out-dour 
occupations.  In  Paris,  he  tliinlis,  there  nre  fewer  of  the  latter  than  of  the  former 
class.  To  me  it  is  al>solutcly  incomprchensil^le  how  so  sensible  a  man  as  OrisoUe 
can  assert  that,  "considCrfs  d'une  manlEre  gCnPrale" — I  quote  the  original  expres- 
sion— trade.smcn  who  occupy  confined  apartments  are  two  and  a  half  times  less 
subject  to  pneumonia  than  those  who  work  in  the  open  air,  or  that  women  who  live 
out  of  doors  arc  much  more  jircdisposed  than  others.  A  greater  contradiction 
between  pn'raiaes  and  conclusions  than  this  can  hardly  be  imagined. 

The  reports  which  Hannover  has  published  for  Copenhagen,'  show  that  there  is 
no  apparent  difference  in  the  trades  between  an  out-rbjur  or  an  in-door  life ;  but  he 
is  very  positive  that  such  a  difference  does  exist  in  the  case  of  bronchitis. 

Women  are  attacked  hy  pneumonia  somewhat  less  fre- 
qttenily  than  men.  Tliis  point  is  more  difhcnlt  to  establish 
than  it  appears  to  be.  Hence  tlio  contradictory  statements  of 
writers.  The  reckoning  is  often  made  by  saying  that  for  x  men 
admitted  into  the  hospital  with  pneumonia,  there  are  y  women, 

and  the  percentage  is  ^-^-^  =  — •    According  to  this  plan  the 

if 

1 L.  a,  p.  112  et  seq.  '  Deutsche  Klinik,  Jahig.  1891. 
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quantity  z  indicates  the  percentage  of  the  women  received  into 
the  hospital  witli  pneumonia,  as  cunipared  with  the  whole  num- 
ber of  cases  of  this  disease.  But  we  forget  to  ask  whether  the 
women  come  to  the  hospital  in  as  large  numbers  as  tlie  men.  In 
every  large  city  it  is  of  course  difRcult  to  answer  this  question, 
because  a  very  large  part  of  the  male  population  belong  to  the 
clasa  of  journeymen,  day-laborers,  etc.  The  floating  female 
population  is  much  smaller  in  comparison,  and  tlierefore  the 
male  population  will  avail  themselves  of  the  liospital  in  far 
gre?ater  proportion  than  the  female.  The  fallacy  of  the  above 
mode  of  reckoning  the  percentage  is  tlius  clearly  shown ;  for  if 
the  male  admissions  number  2(K),  and  the  female  only  100,  the 
reason  may  be  that  the  female  population,  which  resorts  to  hos- 
pitals, is  only  half  as  large  as  the  male.  This  indeterminate 
quantity  enters  into  all  the  hospital  statisticB.'  We  shall  come 
somewhat  nearer  to  the  truth  if  we  compare  the  number  of  both 
sexes  ill  with  pneumonia  with  the  number  of  admissions  of  each 
sex.  If  the  numbers  are  suflBciently  large,  then  the  unknown 
and  perhaps  very  important  quantity  in  the  problem  is  this  : 
"What  proportion  of  each  sex  is  taken  care  of  outside  of  the 
hospital  This  proportion  will,  of  course,  vary  considerably  in 
different  places.  I  give  below  an  illustration,  on  a  large  scale, 
of  the  differences  between  the  two  modes  of  reckoning. 

In  the  Vienna  G.-neral  ITospita.!,  during  the  yei^rs  185S-70  indusiv*',  there  were 
7,042  cases  of  iiucuinoma  admitted,  of  whom  5,407  were  men,  2,475  women.  Tlie 
relative  percentages  were  88.84  men,  31.10  women;  or,  expre.H,<(ed  in  anothur  way, 
45  women  to  every  100  men.  Now  the  tiitftl  adinisaions  for  that  iKiriod  were 
299,929,  of  whom  188,373  were  men,  and  only  111,64(1  women.  Of  tlio  male 
admissions  3,9  per  cent,  were  cases  of  pneumonia;  of  the  female,  3,22  percent. 
Tlie  proportion  of  women  to  men  was  therefore  77  to  100.  These  figures  speak  for 
themselves^ 

Nor  can  tlie  mortality  tables  of  the  whole  population  be  used, 
as  they  stand,  for  deciding  the  question  of  the  relative  frequency 
of  pneumonia  in  the  two  sexes,  because  the  percentage  of  deaths 
from  this  disease  is  greater  among  women  than  among  men. 

'  Compare  the  report  of  Z(em»»en,  which  ahows  that  in  difTerent  hospitals  the  atatiis- 
Hmrarj  npon  this  point  from  16  to  60  per  cent — DeuUdie  Klinik^  1.  c. ,  p.  UO. 
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The  data  which  Ziemsscn  gives  show  that  out  of  101,0-40  fatal  cases  of  pnea- 
moaia  72,107  were  wamen,  44. S  per  cent ;  60  women  to  100  mciL  If  the  poly- 
clinics fumisheti  statistics  sufficiently  large,  we  might,  pcrhajKi,  with  their  aid, 
arrive  at  a  definite  result.  I  will  mention,  without  ascribing  uiuch  importance  to 
the  fact,  that  in  the  Wiirztiurg  polyclinic,  among  505  casea  of  pneumonia,  there 
were  85  women  to  every  100  men  ■  in  the  Kiel  polycliiiie  (200  cases)  the  proportion 
wsbTS:  lOO. 

^\^lateTe^  mnthod  of  reckoning  we  adopt,  unless  it  be  the 
imposi*ible  one  wliicli  I  first  mentioned,  we  shall  always  find 
that  women  possess  a  certain  iiwmunity  in  comparison  wilh 
men;  hut  that  this  is  viuch  less  than  it  is  stated  to  be  by  most 
writers. 

It  is  a  more  commnnly  received  opinion  that  women  are  lesa 
often  attack<^d  by  piu'umonia,  because  they  are  not  so  much 
exposed  as  men  to  the  intluences  of  the  weather. 

In  an  agriciiltural  po[»ulBtion  the  women  are  without  douht  more  exposed  than 
the  same  sex  living  in  cities,  as  is  shown  by  thi"  relative!  frequency  of  (jleuritiB  under 
these  two  conditions.  In  London  only  45.!!  per  cent,  of  the  fatal  case's  of  pleurisy 
were  women,  while  in  the  rural  districts  the  number  ran  u[)  to  60.0  per  cent. 
In  regard  to  pneumonia,  however,  thf>  lists  of  mortality  from  this  disease  in 
England  show  how  unfounded  is  the  old  idea  upon  this  subject.  The  mortality  for 
women  is  as  follows: 

Population  wholly  rural 41.3  per  cent,  women. 

Twcnty-flvc  cities  of  Enghind  (excluding  London).   44.4        "  " 

Manufacturing  population 45.5         "  " 

London 4tt.4         "  " 

Irish  statistics  give  a  similar  result. 

The  disposition  on  the  part  of  the  female  sex  to  this  disease 
i.s  thus  seen  to  be  positively  increased  by  an  in-door  life.  We 
rannot,  therefore,  safely  ivgard  t]i«'  nature  of  their  occupation  in 
life  as  the  chii'f  cause  of  their  immunity, 

Tlie  arfe  of  the  individal  affords  no  protection  from  pneii- 
monia.  Childhood  and  old  age,  adolescence  and  full  maturity 
are  all  sulijcct  to  its  attack. 

In  r(^ii;ard  to  tlie  jirojiortion  in  whch  the  different  classes 
of  age  sufFiT  from  this  disease,  we  liave  at  present  no  certain 
information.  The  difficiilth's  in  diap:ntisiH  are  thn  special  cause 
of  embarrassment.     Even  a  ])liysirian  of  limited  experience  can 
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easily  recognizi?  pneumonia  in  adnlts,  but  in  young  children 
this  is  by  no  moans  an  easy  matter.  Every  one  wlio  has  seen 
the  mistakes  of  his  assistants  in  the  practice  of  a  large  poly- 
clinic, will  confirm  this  statement.  Many  children,  who  are 
reported  to  have  died  from  "teething,"  "worms,"  "convul- 
sions," etc.,  have  really  gont?  to  tlieir  graves  with  an  tindiagnos- 
ticated  pneumonia.  In  the  aged  also  the  symptoms  are  often  so 
latent  that  the  disease  may  very  readily  be  overlooked. 

The  statistics  of  hospitals  often  lose  much  of  their  value 
from  the  fact  that  old  persons  and  young  children  are  not 
admitted.  It  is  to  be  taken  into  the  account,  also,  tliat  persons 
who  have  become  settled  in  their  own  homes  do  not  so  fre- 
quently seek  the  care  of  public  institutions  when  ill  with  a  dis- 
ease of  such  short  duration  as  pneumonia,  as  when  suflFering 
from  more  chronic  affections.  This  is  shown  by  t\w  fact  that, 
for  example,  in  Kiel,  where  a  clinic  and  polyclinic  have  for 
years  been  in  active  opi^ration  by  the  side  of  each  other,  the 
proportion  of  cases  of  pneumonia  admitted  to  the  clinic  and 
polyclinic  n'spectively,  was  one  to  four.  With  typhus  fever  it  is 
altogether  different ;  here  the  number  of  clinical  was  double  that 
of  the  polyclinical  patients. 

Nor  can  the  statistics  of  mortality  be  used  as  they  stand, 
because,  since  the  power  of  resistance  to  the  disease  varies  with 
the  different  periods  of  life,  we  cannot  infer  tlie  number  of  cases 
of  illness  from  the  number  of  the  deaths. 

The  following  table  '  gives  us  an  appro3ri'mate  idea  of  the  relative  mortality  at 
different  agps,  although  I  suspect  that  catarrlial  poeuuiouia,  severe  brunchitts,  etc., 
hare  not  been  excluded.. 

Out  of  LOno  deaths  from  all  causes,  at  every  period  of  life,  in  the  whole  popula- 
tion of  England,  the  mortality  £rom  pneumouia  (averages  for  two  years)  was  as 
follows : 

0-  6  years.  95.1  per  miUe. 

^5-10      "      38.9        " 

'l0-15^"     23.1 

15-26      "     27.6 

85-35      '«      20.9         " 

33-45      "      r 35.4 

45-65      "      37.1 

*  Taken  from  Octlcden,  1.  o  ,  p,  570. 


9i  JUERGEXSEX. — CROUPOUS   PNEUMONIA. 

65-65  Tears  85.4  per  tnille. 

65-75      "      29.5 

75-66      "      18.2        " 

85-85      "      10.6         " 

OrerSS      "      5.4        " 

This  compilation  shows  that  tlie  first  five  jears  of  life  suffer  the  most  severely, 
almost  one-tenth  of  the  deaths  occurring  from  this  disease.  From  the  fifth  to  the 
serenty-fifth  years  the  ratios  do  not  exhibit  very  marked  variations.  In  the  records 
of  deaths  in  Geneva,  the  mortality  is  stated  to  be  much  greater  in  the  more  advanced 
years ;  between  forty  and  fifty  years  it  rises  as  high  as  101  i>er  1000.  Whetlier  thia 
difference  is  dxie  to  diversities  of  climate,  we  are  unable  to  decide. 

The  table  below,  although  including  but  few  cases,  gives  the  statistics  of 
morhility  from  pneumonia  at  different  ages  among  200  admissions  to  the  polyclinic 
at  Kiel: 

0-  1  year. . 

1-  5  years.  , 
6-10 

11-20 
21-30 
Sl-40 
41-50 
61-60 
Gl-70 
Over  70 


45 

per  cent 

31.5 

t< 

10.0 

ti 

8.0 

at 

fi.5 

<■ 

7.0 

(t 

7.5 

tc 

7.0 

•1 

5.0 

IC 

4.0 

ti 

The  parallelism  between  this  table  and  the  statistics  of  mortality  for  England  is 
obvious,  althougli  I  Lave  had  to  deal  with  small  figures.  Of  course  a  morbility 
of  4  per  cent,  among  i>er8ona  over  seventy  years  of  age  is  much  greater  for  this  class 
than  a  i)erccntage  of  8  for  peraona  l)etwecQ  eleven  and  twenty  years,  because  among 
the  latter  the  number  of  individuals  is  much'grcater  than  among  the  former.  In 
order  to  In;  strictly  accurate,  we  must  of  course  kuow  the  number  of  persons  living 
at  each  age. 

In  opposition  to  the  generally  received  opinion,  it  may  be 
safely  asserted  that  persons  in  the  prime  of  life  are  not  especi- 
ally exposed  to  pneumonia. 

The  mistake  on  this  point  has  arisen  from  a  more  or  less  exclusive  use  of  hos- 
pital sLatblics.  Take,  for  instance,  those  of  the  Vienna  General  Hospital.  Out  of 
6,950  cases  of  pneumonia  no  less  than  2,423  were  l>etwcen  sixteen  and  twenty-five 
years  of  ag"'.  At  first  sight  tliis  fact  seems  lu  indiciUe  a  nmrkcd  predisposition  in 
l»ers<irw  of  this  age,  whereas  the  true  exiihinatiim  is,  that  they  came  to  the  hospital 
because  they  had  not  been  able  to  make  hoiiK-s  for  themselves,  and  were  obliged  to 
seek  public  assistance  even  fur  a  brief  illness.     Grisolle  has,  more  tlian  any  other 
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writer,  subjected  tlieae  statistics  to  the  most  gearcliing  criticiBm,  and   hence  his 
Tiews,  which  differ  widely  from  those  usually  uitertuincd,  are  well  worth  reading. 

It  is  a  very  old  belief  that  men  of  strong  constitution  are 
especially  liable  to  be  attacked  by  pneumonia.  The  fact  is 
otherwise ;  a  strong  constitution  protects  against  the  disease. 
It  is  sufficient  to  refer  to  the  large  number  of  cases  already  men- 
tioned as  occurring  in  prisons,  where  the  influences  which 
weaken  the  body  and  diminish  its  powers  of  resistance  to  dis- 
ease are  so  unusually  active.  We  have  additional  evidence  in 
the  frequent  occurrence  of  pneumonia  towards  the  end  of 
cachectic,  carcinomatous,  diabetic,  and  other  diseases.  On  the 
other  hand,  when  we  consider  the  rarity  with  which  the  sea-far- 
ing population  is  attacked,  it  is  very  evident  that  a  robust  habit 
of  body  does  not  of  itself  predispose  to  pneumonia.  Otlier 
writers,  who  liave  devoted  special  attention  tu  this  point,  express 
the  same  opinion.  Dietl  found  only  18  per  cent,  of  previously 
healthy  persons  among  750  cases  of  pneumonia.  At  a  time 
when  the  science  of  diagnosis  was  so  imperfect  that  pneumonia 
was  recognized  only  in  persons  of  a  vigorous  age,  it  was  natuml 
to  suppose  that  the  disease  did  not  occur  in  the  feeble;  but  now- 
adays the  belief  finds  few  supporters.  The  frequency  of  croup- 
ous pneumonia  during  the  courst.^  of  severe  acute  infectious  dis- 
eases might  be  adduced  as  collateral  evidence.  The  complica- 
tion occurs,  as  is  well  known,  when  the  organism  has  already 
been  considerably  weakened  by  the  preceding  disease,  and  this 
is  the  explanation,  in  my  opinion,  of  the  greater  disposition  of 
these  patients  to  pnetimonia.' 

It  may  have  been  a  mere  coincidence,  but  I  can  recall  only  a 
few  isolatt^  cases  of  croupous  pneumonia  occurring  in  my 
typhoid  patients  who  were  treated  hydropathically. 

Pneumonia  rarely  occurs  in  pregnant  women,  but  when  it 
does,  miscarriage  frequently  results. 

Among  the  2,475  women  treated  in  the  Vienna  Hospital  from  IS.'iS  to  1870, 
43  were  pregnant  If  we  duduct  Oil,  who  were  aljove  fifty  years  of  age,  and 
84  andcr  thirteen,  there  remain  1,842  of  a  child-bearing  age;  of  these  only  2.3 

'  This  ii  also  the  opinion  of  Hugo  t.  Zienuieny  compare  Plearitis  ond  Pneumouie 
im  Kinde«dter,  p.  154. 
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per  cent,  were  pregnant.  It  n  very  evident  fhat  atnong  the  women  in  a  large  city 
admitted  to  a  ho8i>ital  the  pregnant  will  show  a  larger  percentage  than  this.  Of 
the  43  pregnant  womiTi,  the  majority,  25,  miscarried. 

All  writers  agree  upon  this  point. 

One  attack  of  pneumonia  increases  the  disposition  to  a  recur- 
i-ence.  This  statement  is  probably  correct,  but  it  is  not  posi- 
tively proved  by  sufficiently  nuraerous  observations. 

Grisolle  gives  some  data  which  arc  more  accurate,  .\mong  175  cases  of  pneu- 
monia examined  with  satisfactory  care,  there  were  54  who  had  already  had  one  or 
more  attacks,  some  as  many  aa  eight  Grisolle  cites  from  Chomel  cases  with  ten 
attacks,  from  J,  P.  Frank  witli  eleven,  from  Rush  with  even  twenty  two.  In  35  caaea 
the  original  scat  of  the  [jncumonia  was  ascertained  The  recurrent  alTection  occorrcd 
twenty-five  times  in  the  lung  previously  attacked.  Tiie  above  statement  ia  thxia  seen 
to  ije  confirmed  by  statistics,  and  in  fact  accords  with  our  daily  experience. 

It  is  a  current  opinion  that  the  prosperous  suffer  less  from 
pneumonia  than  the  poor;  but  this  statement  should  not  be 
accepted  without  further  exaniiuatiun.  This  is  but  anotlier 
instance  of  the  readiness  with  wdiich  we  are  decided  by  appear- 
ances. Every  busy  physician  with  a  niixi'd  ])ractic;e  treats  more 
cases  of  pTteumonia  among  the  laburing  classes  than  among  civil 
officers  or  business  men,  and  hence  retains  a  more  vivid  recollec- 
tion of  the  cases  among  laborers  than  among  the  educated.  It  ia 
evident  that  the  upper  classes  are  far  nutnunihered  b}''  the  lower, 
and  tluit,  fur  example,  among  the  10,000  i)ersons  who  rule  Eng- 
land there  will  b^e  mucli  fewer  cases  of  pneumonia  than  among 
the  coal-minera.  But  still  there  are  facts  which  certamly  seem 
to  slinw  that  ])ersons  with  favoiable  hygienic  surroundings  (and 
in  general  this  is  doubtless  the  conditioa  of  the  wealthy,  as 
opposed  to  the  ]ioort'r  classes)  are  less  exposed  than  otliera  to 
attacks  of  pneumonia.  This  is  strikingly  shown  by  the  tables 
of  mortality  for  the  English  army.  At  all  the  military  posts  the 
mortality  is  less  among  officers  than  among  the  rank  and  lile. 

During  the  longer  periods  of  from  ten  to  twenty  years,  the  ratio  was  12  deaths 
per  1,000  among  the  rank  and  file,  and  only  5  per  1,000  among  the  officers. 

This  marked  difference  is  probably  due  to  general  hygienic 
conditions,  because  the  age  and  kind  of  occupation  is  the  same 
ia  both  classes,  and  botli  luivi?  the  same  early  medical  treatment. 
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Of  similar  significance  is  the  fact,  that  in  the  English  army  and 
naty  pneumonia  has  of  late  years  been  mnch  less  frequent, 
owing,  doubtless,  to  improvements  in  the  commissariat  and 
clothing ;  in  a  word,  to  better  hygiene. 

In  England  the  yearly  mortality  per  1,000  was: 

1830-36 O.SScavalry.       2.81  infantry. 

1837-46 0.44       '•  0.91        " 

A  more  or  less  considerable  reduction  in  the  frequency  of  pneamonia  has  also 
been  noticed  at  all  the  foreign  stations. 

It  is  stated  by  veterinary  physicians  that  true  croupous 
pneumonia  often  occurs  in  animals,  generally  horses  and 
cattle;'  in  fact,  the  nature  of  the  symptoms  and  the  lesions 
found  after  death,  leave  no  doubt  upon  this  point.  The  disease 
is  said  to  frequently  prevail  as  an  epidemic. 

In  discussing  the  question  of  the  epidemic  occurrence  of 
croupous  pneumonia,  it  is  important  in  the  first  place  to  come  to 
a  clear  understanding  of  terms.  There  is  no  reason  to  suppose 
that  the  so-called  "typhoid  pleuropneumonia,"  the  "pleuritis 
pestilens,"  or  the  "Alpenstich"  belong  to  this  disease.  These 
affections,  which  appear  in  epidemics  of  greater  or  less  extent, 
and  exhibit  characteristic  constitutional  symptoms  in  addition 
to  the  pulmonary  lesions,  belong  to  the  group  of  pestilential  and 
typhoid  diseases.  The  lesions  of  the  lungs,  and,  perhaps,  also, 
of  the  pleura  and  pericardium,  together  with  the  occasional 
occurrence  of  bloody  expectoration,  the  nature  of  which  has  not 
been  carefully  observed,  are  all  that  these  affections  possess  in 
common  with  croupous  pneumonia.  If  we  include  them  under 
the  name  of  pneumonia,  we  have  as  good  a  right  to  include  those 
hemorrhagic  forms,  which  we  sometimes  see  nowadays  in 
severe  small-pox,  scarlet  fever,  etc.  Nor  can  we  consistently 
exclude  the  epidemic  disease  known  as  the  "black  death," 
when  the  lesions  are  localized  especially  in  the  lungs.  Such  a 
view,  it  seems  to  me,  tends  to  confusion  rather  than  clearness. 
For  this  reason  I  separate  the  so-called  "typhoid"  pneumonia 
from  the  croupous,  and  shall  consider  only  the  epidemic  occur- 
rence of  the  latter.     Croupous  pneumonia  belongs  to  the  per- 

^J.E.  Ydth,  L  c,  II.  Bd ,  p.  61. 
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manent  diseases — the  endemic  class;  it  recurs  in  annual 
cycles.  In  a  certain  sense  we  are  justified,  on  tlie  continent,  in 
speaking  of  May  epidemics  of  pneumonia,  just  as  in  places 
where  typhoid  fever  is  a  fixed  affection  we  regard  its  regular 
annual  increase  as  an  epidemic.  Individual  years,  whea  com- 
pared with  eacli  other,  exhibit  a  varying  frequency  of  pneumo- 
nia as  well  as  of  typhus,  malarial,  and  other  endemic  diseases. 

The  mortality  during  a  period  of  eleven  ycare  in  England,  averaged  1.26  per 
1,000  inhabitants;  the  uiaximum  during  any  one  year  was  1.44,  the  minimum  1.11. 
The  variations  were  even  greater  in  Ireland.  Curing  a  f>eriod  of  nine  years  the 
average  of  the  total  mortality  was  0.27,  the  maxiinuui.  0.41,  the  minimum  0.14  per 
1,000.  If  wc  regard  the  average  as  a  unit,  and  compare  the  variations  with  this 
standard,  the  "extreme  variation"  for  England  would  be  26.4  per  cent,  for  Ireland 
100  per  cent.' 

In  this  sense  it  is  certainly  allowable  to  speak  of  epidemics  of 
croupous  pneumonia,  but  this  is  only  a  partial  statement ;  for 
besides  tlie  more  or  less  severe  outbreaks  of  the  disease,  there  is 
everywhere  to  be  noticed  a  certain  continuity  during  the  inter- 
mediate periods. 

Some  years  show  a  maximum  frequency  of  pneumonia,  others 
a  minimum.  The  year  1847  showed  the  highest  maximum,  then 
follow  1838,  1840,  1842,  1844,  etc.  The  minima  occurred  in  1836, 
1839,  1841,  1845-6,  etc. 

In  1847,  sixteen  European  towns  out  of  nineteen,  in  which  accurate  statistics 
were  kept,  showed  a  high  point,  and  twelve  tiicir  absolute  maximutn  (the  period 
of  observation  extending  over  twenty-one  years).  In  1848  four  others  reached 
their  maximum,  which  was,  however,  somewhat  lower.  In  America  pneumonia  is 
stated  by  physicians!  to  h.ive  been  unusually  frequent  during  the  year  1847.  On 
the  other  hand,  the  years  1843  and  184(3  were  characterized  by  a  general  dccccase  in 
the  number  of  cases. 

From  the  mortality  reports  of  London,  Zierassen  has  made  a 
comparison  of  the  diseases  which  coincide  in  point  of  time. 
This  comparison  possesses  great  etiological  interest,  and  I  give 
below  the  chief  points,  premising  that  it  embraces  the  period 
from  1840  to  1856. 

1.  Tlie  ivjlammaiory  diseases  (including  under  this  general 
name  pericarditis,  pleuritis,  laiyngitis,  cephalitis,  hepatitis,  peri- 

'  Zietrutuit,  Pmger  Vierteljahrschrift,  v.  1.  c,  p.  11. 


m 


90  JUERGENSEX. — CROUPOUS  PNEUMONIA. 

3.  There  is  a  remarkable  coincidence  between  the  typhus  and 
the  pneumonia  years. 

The  foregoing  curve,  drawn  in  accordance  with  Ziemssen's 
report,  ahows  these  relations  in  detail. 

It  is  impossible  to  reconcile  these  facta  with  the  supposition 
that  there  is  a  close  causal  connection  between  pneumonia,  on 
the  one  hand,  and  "inflammatory  diseases"  in  general,  or  the 
affections  of  the  respiratory  organs,  on  the  other.  How  little 
real  importance  there  is  in  genei-al  theories  as  to  the  essential 
nature  of  diseases,  may  be  shown  by  the  following  facts.  Of 
the  different  "type"  theories  of  disease,  which  prevailed  and 
rapidly  succeeded  each  other  during  the  close  of  the  last  and 
the  early  part  of  the  present  century,  the  theory  of  an  "inflam- 
matory type"  maintained  its  sway  from  1811-1820.  This  was 
preceded  by  the  "^adynamic-nervous"  theory,  and  followed  by 
the  '*  gastric-bilious."  Now,  a  careful  analysis  of  the  annual 
reports  of  the  Child's  Hospital  in  Vienna,  from  179G  to  1819 
(total  admissions  127,408),  shows  that  during  the  prevalence  of 
the  "  adynaniic-nervous "  type  (1796-1810),  pneumonia  fonued 
2.9  per  cent,  of  all  diseases,  and  during  the  prevalence  of  the 
"inflammatory"  type  (1811-1820),  2.8tJ  per  cent.  The  maxi- 
mum 3.48  per  cent,  occurred  during  the  quinquennium,  1801- 
180i>,  which  belonged  to  the  "adynamic-uervoua"  period. 

It  is  customary  to  enumerate  as  exciting  causes  many  things, 
which  may,  it  is  true,  excite  an  intiammation  of  the  lungs,  but 
not  a  croupous  pneumonia.  To  tliis  class  belong  injuries  to  the 
chest  by  contusions,  perforating  wounds,  or  those  caused  by 
foreign  bodies  wliich  are  drawn  down  into  the  bronchi,  and  ex- 
cite puhnonnry  lesions.  I  shall  at  present  content  myself  witli 
allowing  that  no  injury  of  this  Idnd  can  produce  a  tnie  croupous 
pneumonia. 

A  frequently  quot-ed  case  of  "tranmatie  pnpnmonia,"  related  hj  Morgagni,  illus- 
trates the  lack  of  critical  jtidi,rment  with  wliich  observations  arc  sometimes  made. 
A  hnj  fiftcfn  years  of  age  fell  wliile  wrestling ;  his  opponent  sprang  upon  him, 
and  knelt  upou  liiii  chest.  Tlic  patient  t'oiiipluiued  of  ])ain.  at  a  H])ot  (the  la.st  dursal 
mid  first  lumbar  vertebra;)  where  no  iiii[)ortiiut  injury  was  percpptitde.  He  feh 
unwell  from  the  start,  after  a  few  days  lipcame  feverish,  and  symptoms  of  pulmonary 
iollammatioD  appeared.     Death  on  the  tenth  day  after  the  accident.     The  autopsy 
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showed  th&t  the  internal  injury  at  the  contused  point  waa  aa  slight  aa  the  external 
one.  The  upper  part  of  the  riglit  lung  was  found  to  lie  inflamed.'  Tlic  case  la  nuw 
quoted  as  proving  that  pneumonia  may  arise  from  traumatic  causes. 

In  what  proportion  of  cases  tlie  attack  of  croujfous  pneu- 
monia arises  from  the  chilling  of  tJie  body,  has  long  been  a  mat- 
ter of  dispute.  Opinions  upon  this  point  range  from  one  ex- 
treme to  the  other.  The  older  physicians  were  aecnstomed  to 
regard  the  chilling  of  the  body  as  a  co-ndilio  sine  qua  non;  lat- 
terly the  tendency  is  to  deny  it  any  iatiuence  whatever.  The 
etiological  conditions,  which  have  ab-eady  been  considered,  seem 
to  me  to  coniinu  the  view  that  tliere  is  no  absolute  causal  con- 
nection. Every  physician  of  large  experience  know.s,  without 
reference  to  statistical  data,  that  pneumonia  can  occur  without 
a  previous  cliilling.  It  is  quite  another  question  whether  such 
chilling  is  a  frequent  exciting  cause.  For  exact  figures  and 
statements  upon  this  point  we  are  again  indebted  to  Gri-soUe  and 
Hugo  V.  Ziemssen. 

A  careful  examination  of  caaes  showed  that  45  out  of  205  pationta  sick  with 
pneumonia  ascribed  their  illncsa  to  exposure  to  cold.  Some  of  tliciii  liud  huen 
exposed,  while  heated,  to  draughts  of  cold  air,  some  liad  had  tlicir  clothing  wet 
through,  and  others  had  become  chilled  by  drinking  very  cold  liquids.  In  34 
cases  GrisoUe  jiscertaiiied  the  time  which  intervened  between  tlie  exposure  and  the 
commencement  of  the  illness.  In  18  persons  the  prodroniata  of  pneuniunia,  such  as 
general  malaise  or  local  symptoms  of  the  disease,  occurred  during  the  exposure,  or  a 
few  minutes  afterwards  ;  in  11  the  interval  was  from  two  to  tlircc  hours,  in  4  from 
one  to  two  days.  Among  186  cases  there  were  10  in  wliicli  Zimisscn  Hscertiiined 
that  the  chill  was  the  exciting  cause.  The  interval  lietweeii  the  expOiiure  and  tlie 
outbreak  of  the  diseaiie  varied  from  half  an  hour  to  sixteen  hours. 

These  facts  are  sufficient  to  show  that  a  chill  is  hy  no  means 
a  frequent  cause  of  croupous  pneumonia,  and  the  attempt  of 
Lebert,'  in  an  indirect  manner,  to  restore  it  to  its  old  influence 
wiU  probably  prove  as  unsatisfactory  as  his  hypothesis  that  the 
disease  is  excited  by  obstructed  perspiration.  Hirt '  states  that 
the  continued  inhalation  of  dust  not  only  favors  the  occurrence 


'  Morgangi  de  sedibus,  etc.,  Lib.  II.,  Ep.  XX,  88. 

'  Klinik  dcr  Bru«tkraiikheiten,  Bd.  I.,  p.  713. 

•  Staubinbalatiotiskran  kh  eiten,  p.  15  et  acq.     Broslau.     1871. 
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of  croupous  pneumonia,  but  even  directly  produces  it.  In  dis- 
proof of  this  opinion  I  refer  to  Merkel's  statements  in  his  article 
on  tliis  subject.'  How  little  convincing  Hirt's  statistics  are,  is 
best  shown  by  his  own  tables.  Here  is  an  example.  Among  the 
I>ersons  who  inhale  mineral  dusts,  carpenters  are  said  to  be 
attacked  by  pneumonia  in  the  proportion  of  6.9  per  cent., 
masons  4.4  per  cent.  There  can  be  scarcely  a  doubt  that  masons 
are,  as  a  class,  much  more  exposed  than  carpenters  to  dust. 
The  percentage  of  cases  among  coal-merchants  is  14.4  per  cent., 
among  coal-miners  only  4.7  per  cent.! 

Severe  exertion  of  the  lungs,  as  in  singing  or  playing  upoii 
wind  instruments,  does  not  produce  any  special  disposition  to 
pneumonia.'  The  statement  that  pneumonia  is  produced  by  the 
bite  of  SLTpents,  especially  the  rattlesnake,  appears  to  be  my  thicaL 
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Outline  of  the  Course  of  the  Disease. 

There  m  no  di.sease  which  presents  such  a  variety  of  aspects 
as  croupous  pneumonia.  The  only  constant  element  is  the  ana- 
tomical change  in  the  lungs,  which  can  be  discovered  only  by  a 
careful  physical  examination,  and  by  the  presence  of  a  single 
functional  di.sturbance,  the  disproportion  between  the  frequency 
of  the  respirati(vn  and  that  of  t!ie  pulsi'.  All  the  forms  of  the 
disease  are  connected  together  by  the  local  affection,  which 
ought  to  be  demonstrable  ;  the  etiological  factor,  whicli  so  often 
turns  the  scale  in  acute  affections  we  shall  not  stop  to  consider 
here.  If  we  bear  in  mind  also  that  many  cases  of  pneumonia 
present  very  few  of  the  symptoms  wliich  the  text-books  press 
into  the  foreground  of  tlieir  vivid  ])i('tures  of  the  fully  devel- 
oped disease  as  it  occurs  in  vigorous  adults,  we  shall  under- 
stand Avhy  pneumonia  so  often  remains  undiagnosticated.  The 
physician  who  lias  a  chest  of  drawers  made  with  the  labels 


'  Thij  ftrticle  is  to  bo  frmad  in  the  first  volnme  of  the  German  edition  of  thia  Cydo- 
p«dia.  This  volume  is  omitted  from  this  edition  on  account  of  ita  decidedly  local  cha- 
racter.—TUANSLATOii'a  Note. 

«  Gri^oUe,  I.  o.  p.  155. 
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"gastric  fever,"  "rheumatic  fever,"  etc.,  who  lias  a  large  prac- 
tice among  childivn  sulTering  with  "worms"  or  "corivuLsiona," 
and  who  loss's  many  of  his  juitifnts  front  ''si-nile  debility,"  may 
rest  assured  that  many  of  these  cases  have  been  inifuiiioiiia. 
Usually  the  respiratory  affection  predominates ;  sometimes,  how- 
ever, the  symptoms  extend  in  all  direction.':^  and  the  whole  body 
is  involved.  At  one  time  the  invasion  is  violent,  the  brain  is 
chiefly  affected,  and  d<vith  cnsui'S  fivqiiently  in  one  or  two  days; 
at  another  there  is  a  lingering  illness,  tln^  only  important  lesion 
seems  to  lie  with  tlie  nutrition,  and  the  patient  i^iinks  from 
exhaustion  through  the  gradual  extinction  of  the  vital  func- 
tions ;  in  other  cases  there  is  a  struggle  for  breath,  a  battle  of 
the  respiratory  organs  apparent  to  tlie  dullest  eye,  and  the  fatal 
result  is  inevitable.  The  duration  of  thu  disease  is  as  variable 
as  the  symptoms.  There  are  undoubtedly  cases  of  pneumonia 
which  terminate  within  twenty-four  or  thirty-six  hours ;  then 
again  there  are  others  in  which  the  disease  lingiirs  for  months  in 
so  latent  a  form  that  it  is  impossible  to  say  when  the  primary 
affection  ends  and  the  sequehe  begin.  Betvvi'en  these  two  ex- 
tremes there  are  all  possible  transitions.  "W^heu  we  consider 
that  croupous  pneumonia  attacks  persons  of  ail  ages,  wo  can 
understand  how  this  endless  variety  of  individual  elements 
should  produce  an  ever-changing  picture  of  the  disease.  One 
link  of  this  chain  removed  from  its  natural  connection  wn  de- 
scribe under  the  name  of  croupous  imeumonia.  For  the  ])ur- 
pose  of  description  we  shall  commence  witli  the  typieal  disease, 
bnt  merely  for  convenience,  it  must  be  remembered,  and  not 
from  necessity. 

Pneumonia  generally  begins  suddenly  witli  a  chill.  The 
patient,  who  has  hitherto  been  quite  well,  is  struck  down  as  if 
by  lightning  out  of  a  clear  sky.  lie  awakes  in  the  middle  of 
the  night,  his  teeth  chatter,  a  shivering  seizes  him,  his  chest 
heaves  with  the  diffirulty  of  respiration  ;  (hen  follow  qniekly 
pain  in  the  side  and  a  short  paroxysmal  cough,  attended  with 
severe  pain,  but  no  expectoration.  He  presses  the  painful  s]ir)t 
with  his  hand,  in  order  to  get  relief  by  the  pressiire.  nejidnclK-, 
vertigo,  heaviness  in  all  the  limbs.  Soon  the  face  becomes 
Hushed,   the  cheeks  appear  somewhat  cyant)tic,  the  ahe  nasi 
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tomppnm  Ike 
Ws  «Cmi  givo  tke  eo«^  a  pecafiu-  < 
iaCusmpCKd.  koone,  sad 
drjr,  ^M?  p«lae  itwiwn  im  freqaewy, 
tnm  iuutrnm  dunt.    Ilus  vitiiia  m  tern 
\mr*!  ainad  r  r^^dted  its  hr^ii. 

Ai  oCher  tiaes  die  pnetUMaia  is  ikiekyed  More  graduaUy. 
For  wertsaA  day*  tiie  pattKnt  feds  vmrdl  aad  is  i«nr  cfaiDy,  then 
the  pa«iD»onia  ia  ndiered  in  by  one  or  raotv  marked  rigors,  and 
thte  <Ah*rr  characteristic  symptoms.  The  initial  rhill  may  h- 
aiMKitt.  ai»4  in  its  et^ad  the  scene  opens  with  mnmlsioas  and 
eoai|^"t<^  IfttA  fA.  eonsciooioj^s?.  Orrasionally  the  disease  pro- 
gf !.(■<■■  to  jtJi  fall  derelopment  without  the  presence  of  any 
ofcjertiv*?  n'TDptoms  whatever.  If  there  be  a  chUL,  the  illness 
may  \jn  <bivA  from  this  point:  in  other  cases  the  chronology 
rvmain.<(  nnctTtaAtt,  lor  complete  infiltration  mar  take  place  with- 
tmx  Htiy  complaint  on  the  part  of  the  pati«it.  ^\'lien  cronpous 
pTUiitnoula.  atta«^'ks  a  pTson  alrvrady  feverish,  the  temperatnre 
ti'Miii  not  u.«aally  und"nro  any  important  change.  This  is  par- 
ticularly th<*  <-a.«e  when  the  fever  is  of  a  high  grade,  and  very 
noti'^-aWy  wh'rn  it  is  associated  with  local  derangements  of  the 
r-cntral  or;ran.'«.  fvi  also  in  cachectic  conditions  the  thermomet«T 
Kiv«!«  ii"  no  '''-rtain  indir-ations  of  the  sup«^rvention  of  pneumonia. 
In  th«*  aJ»t«'ii«*<'  of  a  chill,  the  time  can  be  accurats'ly  computcil 
only  wlii-n  the  j)ati<'nt,  having  previously  been  in  good  healtli, 
can  fix  with  «'.'rtainty  tin.'  momi-nt  whon  th*^  change  commenced. 
Tliix  will  Iw  j>ossihle  only  wli.-n  the  on<^et  of  the  disease  has  been 
tu-tit",  but  in  iliin  case  th**  cliiU  will  almost  always  be  present. 

An'iifi<r  initiul  Hyinprorri  of  fn-quenf  occurrence  is  vomiting. 
TfiiH  ni;iy  r;il<<'  plm;*;  i;itli<T  bcrurii  or  with  Hie  chill,  and  is  gener- 
ally  r''jjc:il<'<l.  Ili-nwi  thu  frequent  complaint  of  the  patient  that 
111'  hfiH  voiniti'd  bile. 

Proflromfita  iiP'  not  mi  rnrc.  oi  manv  suppose.  Qrisolle,  who  gives  ns  positivp 
inforirmtiun  iifxin  tliin  puiiit  also,  ntati-fi  tliat  he  has  found  |irc)nonitonr  syniptomB  in 
flfljr  'lilt  i)f  Iwij  ljiiiiiln-(l  unil  fivir  casws  of  |ineunionia.  Of  these  patients  forty-four 
cornpliitu'd  of  H'lii'iiil  iiiiiluisi',  tht'  pii"Uiiionia  clcvt'loping  graddiilly  without  th-! 
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occurrence  of  any  new  symptom;  thrw  utatutt  tliat  tlic  indispoaition  was  preceded 
by  k  cold,  and  one  by  inloxicalion.  The  other  two  felt  unwell  nnd  complained  of 
heaviness  in  the  limbs  and  smorcxia,  one  for  three,  the  other  for  six  rlays  prfviously ; 
afti;r  a  chill,  the  symptoms  of  pncumonin  developed  imnRtliately.  The  durntion  of 
the  prodromata  varied  between  a  few  hours  and  Buveral  weeks.  In  the  latter  cose  it 
■eeniii  to  me  tliat  the  Byiiiptoms  can  hardly  he  regarded  oa  prodromata.  Grisollc 
thinks  that  a  prodromic  stage  is  more  common  in  piL'raotis  between  thirty  and  forty, 
and  fifty  and  sixty  years  of  age,  but  he  very  properly  avoids  insisting  ujjoii  this 
point.  After  the  age  of  seventy  pneumonia  is  said  to  develop,  a*  a  rule,  without 
premonitory  symptoms;  but  my  own  experience  is  op]>oard  to  tliis  view.  Ilugo  v. 
SSemssen '  and  myself  agree  in  the  opinion  that  a  prodromic  Btuge  rarely  occurs  in 
hearty  children. 

At  the  commencement  of  pneumonia  the  physical  signs  are 
nncertain  and  ambiguous.  For  at  least  twenty-four  hours  after 
the  chill  the  j'^rcussion  note  is  generally  unchanged,  and  tho 
same  i?  true  of  the  vocal  fremitus.  Auscultation  reveals  nt  tlie 
aflFected  point  a  somewhat  diminished  intensity  of  the  vesieulur 
murmur,  sometimes  associated  with  a  slightly  rough  sound.  If 
large  or  small,  but  not  sibilant  catarrhul  rales  are  heard  in  this 
Btage  upon  one  side  only,  they  indicate  the  locality  of  the 
disease. 

Until  the  disease  is  fully  developed  the  general  symptoms 
remain  much  the  same.  Fever,  with  a  temperature  ranging 
from  104"  to  iao°,  falling  from  (1.0"  to  2.7°  in  the  morning,  aud 
rising  again  in  the  evening  to  an  equal  amount ;  pulse  100-110 ; 
respiration  40-50  per  minute;  headache,  exhaustion,  thirsty  in 
short,  all  the  symptoms  of  the  febrih!  condition.  The  skin,  which 
is  at  first  generally  dry,  usually  becomes  moist  about  the  thiid 
day,  at  least  temporarily.  The  cyanosis  of  the  cheeks,  the  anx- 
ious esrpression  of  the  face,  the  respiratory  movements  of  the  al.e 
nasi  continue  ;  the  patient  speaks  in  broken  sentences,  and  in  a 
low  tone  of  voice.  Tlie  cough  occurs  in  paroxysms,  maintains 
its  peculiar  character,  and  is  always  accompanied  by  pain. 
When  the  pain  becomes  intense,  the  patient  continually  tries  to 
restrain  the  affected  side  by  the  pressure  of  his  hands,  by  bind- 
ing it,  or  by  lying  upon  it.  The  sleep  is  often  more  or  less  dis- 
turbed by  the  frequent  paroxysms  of  cough.  Usually  the  acces- 
sory muscles  of  respiration  are  called  into  play,  and  the  trapezii 

1  Fleuritis  ucd  PuGnmonic  iin  Kittdoaultcr,  p.  ICG. 
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i»hf/h'  ttf-*th>  t/t  t'hk$mi'n  Iftiui  ilM'ir  f><fr;i......_   -  >  their  coapiete 

flMfHioifttiiHit      tf  fUf  fouinU  har«'  r^-aw-d  for  a  time,  ire  may 
j/^'^IrM^^  l^'ft^  fi/>llii/i(4  rj|«'/ri  (iiiM'ultatiori ;  bnt  the  characteristic 
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signs  of  infiltration  rfturn,  when  the  patient  is  madp  to  cougli 
violently.  At  any  time  up  to  the  height  of  the  disease,  if  the 
signs  of  condensation  diminish,  and  gradually  return  to  their 
earlier  character,  we  nitiy  infer  a  resf)hitioa  of  the  inliammation. 
On  the  other  hand,  fresh  portions  of  lung  may  become  involved 
wlien  the  disease  has  reached  its  height.  In  rare  instances  a 
complete  infiltration  can  be  discovered  by  physical  signs  within 
the  tirst  twelve  or  twenty-four  houi*s. 

Sometimes  after  a  few  days,  generally  towards  the  end  of  the 
first  we^k,  an  abatement  in  the  symptoms  takes  place.  This  is 
first  shown  by  the  pulse.  The  arterial  tension  diminishes,  the 
pulse  becomes  softer,  and  at  the  same  time  slightly  ii-regular. 
The  pulsations  of  the  heart  do  not  succeed  each  other  with  so 
much  regularity  as  before,  its  impulsive  force  varies  in  amount, 
and  tht'  pulse  in  fulness  and  strength.  Tliis  condition  may  be 
observed  within  twelve  or  fourteen  hours  before  the  beginning  of 
the  crisis,  sometimes  a  few  hours  earlier.  It  may  also  be  noticed 
at  this  time,  sometimes  a  little  later,  that  the  cheeks  are  less 
congested,  and  that  tlie  patient  is  perspiring  moni  profusely, 
especially  on  the  forehead,  where  the  sweat  stands  in  drops. 
Locally  no  evident  change  may  be  detected ;  even  the  tempera- 
ture ket^ps  at  its  former  height,  or  may  increase  a  few  tenths  of  a 
degree.  Nor  do  the  feelings  of  the  patient  reveal  the  improve- 
ment which  is  imjiending,  but  relief  is  experienced  from  the 
moment  when  the  thermometer  sinks  rapidly.  Within  from 
four  to  sixteen  houi^s  the  temjierature  becomes  normal,  the  pulse 
and  respiration  diminish  in  frequency,  and  all  the  symptoms 
abate ;  at  the  same  time  tlie  whole  surface  of  the  body  usually 
breaks  out  into  a  warm,  free  perspiration.  A  deep  and  con- 
tinuous sleep  follows,  and  on  awaking  the  patient  feels  comfort- 
able, enjoys  his  food  with  a  keen  relish,  and  convalescence  com- 
mences. The  cough  becomes  looser  and  easy,  and  is  iniinless,  or 
attended  with  but  slight  distress.  The  purulent  or  mucous 
expectoration,  if  it  still  continws  gradually  diminishes.  The 
urine,  wliich  is  still  not  mucli  increased,  throws  down  a  more 
copious  deposit  than  before.  For  the  first  twenty-four  hours 
after  the  occurrence  of  the  crisis  there  is  not  much  change  in  the 
physical  signs,  ^'xcept  that  the  crepitant  nlles  ar>_' heard  over  a 
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wider  extent ;  tlie  bronchial  breatliing  and  sibilant  rlionchi  still 
remain.  In  the  course  of  from  four  days  to  several  weeks  the 
local  signs  gradually  disappear.  Usually,  however,  the  jjercus- 
sion  note  is  diminished  in  intensity  for  several  months  after- 
wards over  the  original  seat  of  the  pneumonia. 

lu  place  of  the  above-described  crisis,  the  attack  may  termi- 
nate by  lysis.  Tlie  difference  is  rather  quantitative  than  quali- 
tative^ one  process  requiring  only  hours,  tlie  other  days.  The 
gradual  fall  to  the  normal,  wliich  is  noticed  in  all  the  symptoms 
as  weU  as  in  the  temperature,  requires  more  than  one  day  for  its 
completion.  Tliere  may  even  occur  temporary  exacerbations, 
with  renewed  elevations  of  temperature,  interrupting  the  general 
fall.  In  other  respects  this  mode  of  termination  is  very  similar 
to  that  by  crisis,  excejit  that  these  interpolated  exacerbations  of 
the  symptoms,  which  have  not  yet  wholly  abated,  give  it  an 
appearance  of  irregularity.  In  ali<iut  tliirt3'-six  or  forty-eight 
hours  the  return  to  the  normal  condituju  appears  to  be  com- 
pleted. A'ariations  from  this,  wiiicli  is  the  usual  course,  are 
sometimes  noticed.  On  the  day  of  the  crisis  indications  of  defer- 
vescence occur ;  but  tln^se  sotjti  give  place  to  an  exacerbation 
with  the  symptoms  of  the  height  of  tlie  disease,  and  conva- 
lescence does  not  begin  until  towards  the  middle  or  the  end  of 
the  second  week.  Or  the  acute  symptoms  subside,  but  the 
temperature  keeps  above  the  normal,  the  signs  of  pulmonary  dis- 
turbance do  not  completely  disappear,  and  the  disease  after- 
wards runs  a  chronic  course.  Or  it  may  liap])en  that  the  fever 
and  local  affection  continue  with  scarcely  any  manifestations  of 
a  crisis,  and  some  acute  complication  is  developed,  which  is 
usually  excited  by  tlie  local  affection,  or  proc<'eds  directly  from 
it.  Finally,  an  interval  of  almost  entire  absence  of  local  symp- 
toms may  elapse  betwet-n  the  termination  of  the  pneumonia 
and  the  occurrence  of  an  inllammation  of  a  neighboring  organ 
secondarily  to  the  pulmonary  intUtmmation.  Slight  febrile 
movements  are  in  this  case  the  only  indication  that  there  is  still 
something  wrong. 

Death  may  take  place  early,  sometimes  within  a  very  few 
days,  with  intense  fever  (about  l(t6°),  severe  cerebral  symptoms, 
convulsions,  and  delirium,  reminding  one  very  much  of  a  violent 
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meningitis.  The  local  syraptoma  may  be  quite  latent,  but  will 
seldom  be  entirely  overlooked  if  examined  for  with  care.  Death 
occurs  from  exhaustion  of  the  heart,  generally  towards  the  end 
of  the  first  week,  but  sometimes  earlier.  The  cyauosiii  increases, 
the  dyspnoea  becomes  more  urgent,  the  shallow  respirations 
more  and  more  fi-equent,  and  the  pulse  more  i-apid,  smaller,  and 
sometimes  irregular.  The  tempeniture  of  the  trunk  is  consider- 
ably increased,  while  tho  face  and  extremities  are  cool,  and 
covered  with  a  profuse  perspiration.  The  tip  of  the  nose  lirst 
becomes  cold,  then  the  hands,  and  finally  the  feet.  The  deep 
red  color  of  the  cheeks  becomes  more  and  more  bluish,  and  at 
last  assumes  a  deep  3'ellow  tinge,  as  in  heart  disease.  The  sen- 
soriura  is  obtunded,  and  the  patient  lies  in  a  low  delirium,  talk- 
ing little,  and  motioning  with  his  hands.  He  is  easily  aroused 
for  the  moment  by  being  spoken  to.  He  understands  what  is 
said  to  him,  biit  his  replies  are  so  indistinct,  low,  and  fn.'quently 
interrupted,  that  it  is  very  difficult  to  ascertain  their  true  mean- 
ing. The  skin  becomes  anaesthetic,  so  tliat  a  hypodermic  injec- 
tion excites  no  pain.  The  respiration  is  gasping,  and  accom- 
panied by  coarse,  moist  mles,  whieh  can  be  heard  at  some  dis- 
tance. The  fluids  given  to  him  can  no  longer  be  swallowed,  and, 
entering  the  laryn.x  on  account  of  imperfect  closure  of  the 
glottis,  excite  feeble  attempts  to  cough.  Tha  breathing  becomes 
more  and  more  feeble,  and  is  interrupted  by  pauses  of  constantly 
increasing  length ;  the  radial  pulse  is  no  longer  to  be  felt.  Thus 
death  closes  the  scene,  generally  sevenil  hours  after  the  com- 
mencement of  the  urgent  symptoms.  In  a  few  instances  the 
patient,  on  suddenly  rising  in  bed,  falls  back  dead  from  acute 
exhaustion  of  the  heart.  In  elderly  persons  also  the  final  strug- 
gle is  brief,  the  symptoms  being  those  of  rapid  colhipse.  Some- 
rimes,  however,  in  these  cases  deatii  ensues  gradually.  It  is  not 
very  rare  for  the  catastrophe  to  happen  at  the  time  of  the  crisis — 
the  temperature  sinks  below  96.8°,  the  j)ulse  becomes  slow  or 
even  very  rapid,  and  colliquative  perspiration  and  (edema  of  the 
lungs  take  place.  In  a  word,  the  patii^nt  dies  in  collapse, 
although  the  83'mptoms  are  somewhat  different  from  those  of  the 
usual  foi-m.  The  complications  and  sequehe  present  a  character 
peculiar  to  themselves.     This  is  not  the  place  to  describe  them. 
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Convalescence  is  gfnorally  completed  rapidly  and  easily, 
unlesa  retarded  by  ati  lumsual  deliuacy  of  constitution  or  by 
the  proatratiug  nature  uf  the  treatment.  It  is  only  after  a  very 
severe  piieuraonia  that  the  hair  falls  out,  or  much  desquamation 
of  the  i^piderniis  occurs  ;  in  a  word,  there  seems  to  be  no  such 
profuuud  disturbance  of  the  whole  constitution  after  pneumonia 
as  is  the  rule  iu  tyi)hu3.  In  a  fortnight  at  most  after  couval^- 
cence  begins,  and  very  often  in  a  much  shorter  time,  the  hiborer, 
if  he"  have  previously  been  a  man  of  sound  constitution,  is  able 
to  return  to  his  work. 

Fomicily  tlia  pracdfo  was  more  common  than  now,  in  dcscrilnnjj  the  course  of 
pn'.'umoniii,  to  diviik-  it  into  "stij^t-s."  Tlicse  stages— " cngorgctntat "  and  "ted 
and  yellow  he])atiziition" — are  anatomical,  not  clinical,  in  their  nature.  It  is  a  suffi- 
cient ulijcctiwn  to  BUL'h  n  diviiioa  that  the  .staj;e  of  "red  he])ati!int«pn "  is  always 
acconi  [(allied  by  "  enj;orj,'cinent '"  uf  some  portions  of  the  lun;L;.  The  "yellow"  or 
'■  gray  iKiiatixation  "  may  not  occur  at  all,  and  if  it  docs,  tlie  other  two  stagea  mn 
g-jncjruUy  {jreacnt  also.  Tlw  division  of  t!je  course  of  tlic  distasc  into  stagvs,  cer- 
tainly cannot  be  based  upon  the  anatouiicai  condition. 


Outline  of  the  Morbid  Anatomy. 

The  principal  h'siuiis  in  Ihosi-  wlio  have  died  of  pneumonia 
are  found  in  the  lungs  and  pleura. 

The  body  is  generally  well  nourished,  the  rigor  mortis  well 
marked,  and  the  skin  cyanotic,  with  nuiucrous  livid  spots.  The 
muscles  are  dry  and  brownisli  red,  sometimes  partially  of  a  pale 
grayish  vellow  color,  as  in  ty]ilius  fevi-r.  Tlie  brain  is  slightly 
(pd'^matous  with  serum,  mid  uiucIj  (*(Higesh'd.  The  jugular 
veins  and  ven.-p  cavje  are  distended  with  blood.  The  liver, 
spleen,  and  kidnpys  are  usually  considerably  congested.  I  have 
fselilom  failed  to  find  tlie  sjyleen  enlarged  by  about  one-half. 
Catarrh  of  the  pelvis  and  papilhc  of  the  kidneys  is  an  almost 
constant  lesion.  In  the  intt'stines  no  changes  are  uiiifoi-mly 
found,  e.vcept  here  and  them  a  slight  enlargement  of  Peyer's 
patches  and  of  the  solitary  follicles.  When  the  chest  is  open*^^, 
the  lungs  generally  collnpsn  h'ss  than  usual,  and  the  non-infil- 
trnfed  pints  ajipear  snmewluit  niiscd.  Thesn  poitions  are  gener- 
ally trdenialous,  and  eoutain  vaviaMe  quantities  of  b!ood ;  /.e., 
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congested  spots  are  distiibttted  in  the  uiidst  of  tissut?  which  is 
companitively  bloodless.  A  frotiiy  tliiid,  mixfd  in  nianj  places 
witli  muco-pus,  oozes  from  the  cut  surface. 

The  K'sions  found  at  the  special  seat  of  the  inflammation  are 
divided  by  patliologists  into  three  stages.  In  the  folJowiiig 
description  I  have  adopted  substantially  the  words  of  Roki- 
tansky.' 

F'irsL  Slagc  ;  Iitjlainmaiory  Engorgement. — The  lungH  are  of 
a  dark  red  color,  heavy,  linn,  and  retain  the  depression  caused 
by  the  pressure  of  the  finger,  showing  that  they  contain  little  or 
no  air,  but  fluid.  On  section  the  substance  is  found  to  be  dense, 
the  i-esult  of  swt-lling  of  the  tissue  and  infiltration  with  a 
bloody  serous  fluid.  According  to  the  degree  of  this  condition 
the  lung  crepitates  and  floats  upon  water,  Ix'cause  it  still  con- 
tains some  air,  or  it  does  not  crepitate,  aud  sinks  in  water  to 
the  bottom-  It  is,  moreover,  easil}'  torn,  very  moist,  and  exudes 
a  bloody,  serous  fluid,  which  is  sometimes  frothy,  sometimes  not. 

Stasis,  especially  when  combined  wiih  tBdema,  presents  the 
greatest  similarity  to  this  condition. 

The  inflammatory   engorgement   is   distiugui.shed  from  this 
condition  by  its  color,  which  approaches  a  brownish  red,  and  by 
the  moisture  of  the  parenchynia  resulting  from  its  inliitration  by  . 
a  brown  or  brick-red,  thin,  viscid  fluid  mixed  with  black  gruuious 
masses. 

When  the  transition  to  the  second  stage  takes  place,  a  veiy 
adhesive,  viscous,  rcddisli-brown  fluid  is  secreted.  TIkmi  cornea 
the  exudation  proper  ;  and  the  second  stage — hepatization — 
begins. 

The  lung  is  now,  both  externally  and  internally,  of  a  dark 
brownish-red  color,  solid,  but  easily  torn,  no  longer  crepitates, 
and  sinks  in  water  to  the  bottom.  On  section  the  color  above 
described  is  either  uniionn,  or  presents  a  marbled  appearance, 
the  black  lung  substance  being  seen  as  irregular  spots,  tlie  pale 
red  intt'rlobular  tissue  as  ramifications,  the  whitish  bronchial 
and  pulmonary  vessels  as  longitudinal  streaks  or  as  islands. 
When  the  tissue  is  cut  or  torn,  the  sui'face  has  a  characteristic 

'  L.  c,  Bd.,  ni.,  p.  48  et  seq. 
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granular  appearance.  The  granulation  is  uniform,  and  con' 
sists  of  isolated  granules.  Upon  the  cut  suiface  there  exudes, 
usually  only  on  pressure,  a  browni.sh-n:'d,  opaque,  bltjcxly, 
serous  fluid,  mixed  with  blacki.'ili-brown  and  grayish-red  flakes. 
Tliis  condition,  which  is  known  as  red  hepatization,  after  many 
transitional  changes  which  imperceptibly  succeed  each  other, 
passes  into  the  tJurd  stage  proper.  The  red-colored  lung  gradu- 
a.lly  becomes  paler ;  the  color  changing  lirst  to  a  brownish  red, 
then  to  a  gra^'ish-red  and  gi"ay,  and  Anally  almost  to  a  yeUow 
((fray  hejjatizatioii).  The  color  is  not  unifonn,  particularly 
upon  the  cut  surface  ;  for  whUe  the  grayish-red  and  gray,  with 
here  and  there  a  shade  of  yellow,  constitute  the  fundamental 
color,  there  are  interspersed,  at  more  or  less  regular  intervals, 
the  white  section:;  of  tbi^  divided  vessels  and  tlie  black  substance 
of  the  iung.s,  giving  to  the  whole  the  well-known  appearance  of 
granite.  The  giunular  texture  stUl  exists,  and  is  even  more  con- 
spicuous when  the  disease  has  run  a  tumultuous  course.  The 
consistence  and  red  color  diiuinish  togi^ther.  The  lung,  to  be 
sure,  feels  tolerably  tirin,  but  it  pits  slowly  on  pressure,  is  soft, 
easily  torn,  and  on  section  exudes  a  grayish-red,  very  opaque, 
floi'culent,  viscid  flttid. 

Tlie  transition  into  the  lliird  !<(arfi%  that  of  purulent  iufiUra- 
iion,  is  effected  in  the  following  uiaimtT  :  The  decolorization  into 
the  yellow  hue  already  mentioned  goes  on  increasing,  the  gnmu- 
lation  of  the  surface  generally  disappears  rapidly,  and  is  re- 
placf'd  by  a  purulent  infiltration  of  the  parenchyma.  The  lung 
is  now  heavy,  and  pits  upon  pressure.  The  cut  surface  is  of  a 
straw-yellow  color,  interspersed  with  the  black  of  the  lung,  and 
from  it  exudc.s,  in  large  quantity,  a  very  viscid  purulent  fluid  of 
a  faint  odor.  The  iinrcnchyrna  is  very  soft,  and  tears  upon  the 
slightest  pressure.  If  a  piece  of  the  lung  be  carefully  pressed 
and  washed  free  from  pus,  it  will  be  seen  that  its  substance  has 
regained  its  spongy  celluliir  texture. 

The  jvortioii  of  the  pleura  cov<'ring  the  inflamed  section  of 
lung  always  exhibits  changes  at  those  points  where  the  inflltra- 
tion  has  extended  to  the  surface.  These  changes  consist  at  first 
of  great  injection  of  the  blood-vessels,  and  small  snbpleural 
ecchymoaea  with  slight  opacity  of  the  meiubraue,  and   after- 
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wards  increase  to  a  considi'i-able  tliickening  of  tlio  pleura, 
psfudo-membranous  doposUs,  and  a  modcratt'  amount  of  uJIu- 
sion  into  the  cavity  of  the  chest.  From  the  point  of  the  pleura 
pulmonalis  first  nffi-cted  the  intiammation  extends  in  all  dire*;- 
tions,  even  to  tlie  pleura  costalia.  The  pericardium  and  peri- 
toneal covering  of  the  liver  sometimes  become  involved.  In 
pneumonia  of  the  upper  lobes  a  pleuritis  may  be  developed  over 
the  diaphragm,  without  there  being  any  apjieamnee  of  con- 
tinuity between  the  two  lesions.  This  is,  however,  a  rare  occur- 
rence. 

Tlie  bronchial  glands  are  generally  congested  and  swollen. 

The  bronchi  present  a  variety  of  changes,  especially  in  the 
terminal  branches.  During  the  first  stages  the  mucous  mem- 
brane is  reddened  and  swollen  ;  later  it  becomes  paler,  and 
almost  always  the  tubes  contain  an  exudation,  which  is  lirst  red- 
dish, then  whitish,  and  ultimately  breaks  down  into  pus.  The 
vessels  are  frequently  plugged  by  coagula  of  a  similar  appear- 
ance. 

The  heart  sometimes  undergoes  structural  change ;  its  mus- 
cles are  of  a  light  graj'ish-red  color  j  the  right  ventricle  is  liUed 
with  coagula,  and  the  left  empty. 

Croupous  pneumonia  is,  anatomically  considered,  an  acute 
inflammation  of  the  alveoli  and  bronchioles,  in  which  a  fibri- 
nous exudation  is  poured  out  upon  the  free  surface  of  the 
mucous  membrane  and  there  coagulates. 

The  histological  examination  gives  the  following  results: 
If\flammatory  engorrfement. — "All  the  blood-vessels  of  a  large 
])art  of  tht^  lung  are  distended  with  blood.  The  ciijjilhiries  pro- 
ject far  into  the  cavity  of  the  alveoli,  and  evidently  narrow  it. 
The  eflfusion  which  first  appears  consists  of  an  albuminous  viscid 
fluid,  and  this  is  succeeded  by  exudation  and  extravasation. 
Here  and  there,  especially  in  the  connective-tissue  septa  and 
under  the  pleura,  there  are  found  small  punctiform  extrava- 
sations of  blood."  Thus  far  Rindfleisch,'  whom  I  have  been 
obliged  to  follow,  because  I  have  no  views  of  my  own  to  give. 

Red  hepatization. — The  alveoli  are  filltid  with  a  tine  network 

'  L.  e.,  p.  .1K3, 


4 


I. 


JUEnOKNSENT. — CROUPOUS   PNEUMONIA. 

of  tilirinf,  in  wliicli  are  imbeddud  iitiinerous  whitL^  and  a  few 
blood-coi-pusclfs.  Tlio  epithelium  is  intact.  Here  and  there 
are  found  Home  cells  with  several  nuclei.  The  puhnonury  capil- 
laries are  slightly  distended,  and  their  cavities  com])letely  filled 
with  blood -eorpuscles,  wliich  ai-e  closely  packed  together,  and 
liave  h4H';onit'  ])olyhedral  by  being  flattened  a^inst  each,  other. 
The  interstitial  eeptsi  are  slightly  swollen. 

Solid  coagnla,  quite  similar  to  those  filling  the  alveoli,  are 
also  found  in  the  bronchi  leading  to  the  inflamed  part,  and  may 
extend  as  far  a.s  tubes  measuring  one-fifth  of  an  inch  in  diameter. 
In  thfse  bionrliial  coagnta  also  there  are  present  numerous  wlute 
and  i\  few  re<l  blood-corpuscles. 

The  granular  appearance  of  the  cut  surface,  which  even  to 
the  naked  eye  is  so  chai-acteriatic  of  croupous  pneumonia,  is 
}>nxlu'-*'d  by  the  iilveoli  and  bronchi  acting  as  moulds  in  which 
the  Huid  exudation  coagulates. 

The  more  dflicate  cliiinj^res  of  this  staiic  T  have  seen  illustratfd  in  tho  prepare' 
duns  of  my  respcctwl  colk'a^e  Si'liuiiijd.  AUhough  I  entirdy  iiyrec  with  Rind- 
fluiscli  upoa  the  essuHtiiil  jioiiits,  I  may  be  allowed  to  differ  from  him  in  regard  to 
one  subonlinato  doljiil.  In  u>y  oiiiiiiun  the  ivd  color  of  the  inflamed  organ  is  not 
due  clik-fly  to  extravasatud  blood.  In  view  of  the  rthitively  Piaall  number  of  red 
blotnl-corpuspli's.  whicli  an;  ustisiUy  found  in  the  fluid  upuii  tlie  cut  surface,  I 
prefer  to  suppiis,'  that  the  color  is  produced  by  tiio  distcndi*d  I >lood- vessels,  wliich 
are  seen  through  the  overlying  more  or  less  transparent  exudation.  This  expljuia- 
tion  is  not  intonded  to  apply  to  the  case  wliure  the  exudation  contains  so  much 
blood  that  it  it>  more  correct  tu  re^iird  it,  a:^  Uindflelsch  docs,  as  an  extravasation. 

The  question  aris^'s.  What  is  the  source  of  the  different  con- 
stituents of  the  exudation — the  red  blood-corpuscles,  the  white 
or  pus  corpusrle-s.  and  the  fibriiie  '.  There  can  be  no  doubt  as 
to  the  red  corpuscles,  bt'cause  they  cun  come  from  no  other 
source  than  the  blood ;  and  if  we  adopt  Colmlieim''s  views,  it  will 
scarcely  be  denied  that  the  greater  number  of  the  stnictures 
usually  called  pus-corjmscles  have  tlie  same  origin.  But  it  may 
be  questioned  wlicther.  in  fact,  all  of  the  pus  comes  from  the 
vessels.  Buhl '  denies  that  it  does.  From  the  fact  that  in  many 
epithelial  cells  as  many  as  from  ten  to  twenty  pus-corpuscles 
ma}'  makr-  th^ir  a]ipearanc^,  be  infers  that  the  epitlu'lium  of  the 

'Lap.  25.  . 
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alveoli  takes  an  active  part  in  the  formation  of  the  pus.  This 
fact,  which  Bulil '  published  some  time  ago,  has  been  confii-med 
by  others,  but  there  is  some  difference  of  opinion  upon  this 
point.  As  the  nucleus  in  the  cells  in  question  remains  intact, 
the  newly  formed  cytoid  structures  cannot  have  been  produced 
by  its  division.  Buhl  therefore  supposes  that  an  endogenous 
free  cell-formation  takes  place  through  a  sort  of  fission  process. 
If  tliis  were  the  case,  this  mode  of  formation  would  be  the  only 
instance  of  the  kind  in  the  fully  developed  organism.  Volk- 
mann '  and  Steudener  oppose  this  view,  and  hold  that  the  young 
epithelial  cells  are  simply  invaginated  by  the  pus-corpuscles 
which  have  forced  their  way  into  them.  Heller'  and  Fried- 
lander'  adopt  the  same  opinion.  It  would  ill  become  me  to  give 
my  opinion  in  this  matter,  when  even  Virchow*  reserves  his 
own.  I  will  only  remark  that  in  his  first  communication  Buhl 
states  that  the  lungs  which  he  examined  were  passing  fi-om  the 
red  into  the  gray  hepatization,  a  period  when  active  inflamma- 
tion has  for  the  most  part  ceased. 

It  is  far  more  difficult  still  to  come  to  a  positive  conclusion 
in  regard  to  the  origin  of  the  fibrine.  Does  it  come  directly 
from  the  blood,  or  have  the  tissues  of  the  affected  part  any  influ- 
ence in  its  production  ?  How  great  is  this  influence  ?  These  are 
questions  of  the  greatest  delicacy. 

It  has  been  ascertained  beyond  question  by  Cohnheim  that  an 
alteration  in  the  wall  of  the  vessel  is  a  nectvssary  part  of  the 
inflammatory  process,  and  that  the  formed  elom<'nts  of  the  blood 
can  pass  through  a  wall  which  has  undergone  this  change.  If 
the  corpuscles  can  escape,  there  is  certainly  notliing  to  prevent 
the  passage  of  fluids,  and  in  fact  Cohnlieim  has  demonstrated 
this  also  by  experiment.  The  fluid,  whicli  is  effused  from  the 
blood  in  inflammations,  has  been  shown  to  possess  different 
qualities,  especially  in  regard  to  the  facility  with  which  it  coagu- 


'  Virchow's  Aich.,  Bd.  16,  p.  168. 

»  Centralblatt  f.  d.  medic.  Wissenschaften,  Jahrg.  1868.  pp.  257-8. 
'  Sitzungsber.  der  phyaical-medicin.  Sodetdt  zu  Erlongen.      Sitzung  vom  6.  Mai, 
1872. 

•  Untersnchangen  flbar  LungenertzUndung,  p.  23.     Berlin,  1873,  llirsohwald. 

•  Cellnlarpatbologie,  4.  Auflage.  p.  490. 
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lates.  The  cause  of  this  difference  is  as  yet  unknown.  "  Of 
course  the  chemicul  projwrties  of  the  fluitl,  which  has  exudfcl 
from  the  vessels,  will  have  much  to  do  with  tliis  point,  and  per- 
hsijves  also  the  speeijil  way  in  which  the  walls  of  the  vessels  are 
changed  nwy  not  be  iiniuijx>rtant."  '  It  is  not  impossible  that 
the  epithelial  eells  may  also  have  a  shai^  in  the  process.  Even 
if.  like  Wagner,'  we  refuse  to  acknowledge,  without  further 
evidence,  that  the  croupous  exudation  is  derived  from  a  direct 
conversion  of  the  epithelium,  yet  it  must  be  admitted,  as  proved 
by  the  inve^^ti^tions  of  >V:ignfr  and  Bayer,*  that  a  peculiar 
chan^  does  take  place  in  the  epithelial  ct-lls  during  a  crouxwtia 
infiammativm.  C>n  the  other  hand,  no  one  has  ever  yet  succeeded 
iu  mrtilicially  prvtducing  a  croupous  pneumonia.*  although  the 
gi'Uulne  phenomena  of  Inflammation  ar^  produced  ia  tike  blood- 
resjsels  vFriedlander>.  The  fact,  so  strongly  insisted  upon  by 
Viri'how,*  that  local  differences  influence  the  composition  o£  the 
exudatiocL  is  pn>babty  applicable  here.  So  faur  as  I  hav^  exam- 
iiked  the  subject  I  know  of  no  facts  oppof*^  to  this  lipw.  In 
<roapoas  poeoahMila  the  lun^  are  actt-d  npoa  by  aa  imtadon, 
vhioh  not  only  excites  tine  ocdisary  lesiiaas  ot 
also  by  its  specbd  inflaency^  upoa  the  eptcbeliviB 
€«a^:alaK           '  V  alrevnL    Thk 

kitlkefft^^t  '         :     _i.ice  bv  ilie  orHaarr 
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transudation.  Tn  tlio  beginning  of  every  acute  inflammation,  so 
long  as  tho  nnnibor  of  pus  cells  mixed  with  the  transuded  fluid 
is  not  considerable,  the  extravasated  red  corpuscles  will  appear 
more  conspicuous  than  the  white  ones.  But,  besides  this,  it  is 
to  be  noticed  that  the  red  ])lood-corpxiscles  do  not  possess  the 
power  of  active  locomotion,  and  therefore,  although  a  few  of 
them  may  be  swept  onward  by  the  current  of  tlie  transudation, 
the  greater  number  remain  in  the  immediate  neighborhood  of 
the  capillaries,  while  the  colorless  corpuscles  migrate  to  a 
considerable  distance  from  the  vessels  from  which  tht^y  have 
escaped,  fill  gradually  all  the  meshes  of  the  tissue,  and  mix  with 
the  whole  of  the  exudation.  Of  not  less  importance  in  favor  of 
the  colorless  corpuscles  is  the  fact  that  they  have  a  second  and 
verj"^  abundant  source  in  the  veins.  Hence,  the  more  recent  the 
inllumuiation,  the  more  striking  will  be  the  red  color  of  the 
tissue,  surface,  and  intlammatory  jtroduct;  and,  on  the  other 
hand,  the  longer  the  inflammation  continues,  the  greater  will  be 
the  excess  of  the  colorless  ]ius-cor]>uscles,  and  the  more  will  the 
color  change  into  gray  or  yellow.  If  the  inflamed  organ,  as, 
for  example,  the  lungs,  be  supplied  with  a  great  abuudame  of 
capillaries,  the  greater  will  Ixi  the  predonummce  of  the  red  color 
at  the  comniencement  of  the  inflammation."' 

Furthermore,  in  croupous  pneumonia  the  coagulated  exuda- 
tion compresses  the  walls  of  the  capillaries,  and  thus  interferes 
with  the  movement  of  the  blood,  so  as  to  cause  a  relative  anrcmia ; 
i.e.,  the  calibre  of  the  compressed  vessels  is  diminished  by  tlie 
process  of  coagulation,  and  but  few  red  blood-corpuscles  are 
found  on  transverse  section.  Moreover,  changes  are  gradually 
developed  in  the  stroma  of  the  lungs;  inlilti-ation  by  fluid  and 
cystoid  bodii'S,  and  proliferation  of  the  epithelial  (X'll??.  many  of 
which  are  found  to  be  multi-nucleated,  also  take  place. 

Purulent  Infiltration. — The  exudation,  which  has  hitherto 
adhered  firrnl}'  to  the  alveolar  walls,  now  separates  itself  fnjiu 
theui  ;  the  fibrine,  blood,  ar  ""  s-corpuscles  form  a  uniform 
granular  soft  mass,  with  f  e  and  there  remnants  of  an 

organic  form.     These  ma  a  contain  lung  pigment,  and 

murine  is  found  to  have  r»lace  of  fibrine  (Rindflcisch). 

The  exudation  disappea  ^^Jjy  "egenenition  and 
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absoriitlon,  and  i)artly  by  expectoration,  the  structure  of  tlw; 
lungs  ri'inaining  intact.  The  pulmonai}'  opitlielium  is  quickly 
regi'uei-ated,  and  tho  vessels  become  more  and  more  filled  with 
blood.  It  is  a  long  time,  however,  before  the  restitvtlo  in  intr- 
grum  ia  complotrd,  as  is  shown  especially  by  the  deficient  elas- 
ticity of  the  afTe('ti.'d  lung  (Rindfleisch). 

Rin(lfl;'isrh  is  of  tho  opinion  that  only  a  small  portion  of  the  exudation  is 
alMorliod,  the  greater  part  Ixiing  expectorated.  This  view  is  opposed  to  dwly 
clinical  experience.  It  is  certainly  an  exception  for  large  quantities  of  sputa  to  Iw 
discharged  during  the  repanitive  stage  of  a  croupons  pneumonia,  however  extcn- 
sive  tlie  inflammation  n\ay  he.  We  must  therefore  conclude  tliat  the  exudation  is 
n'moved  mainly  by  absorption.  In  this  process  the  fatty  degeneration  plays  a 
more  important  part  than  Rindfleisch  is  willing  to  ascribe  to  it,  and,  on  the  other 
luuid,  tlie  mucous  degeneration  has  U<8s  influence  than  he  claims  for  it  Buhl '  has 
ftlao  come  to  the  same  conclusion  <is  the  result  of  his  anatomical  investigations,  and 
expresses  his  oiunion  concisely  as  follows :  '•  The  whole  of  the  hepatized  portion 
«>f  tho  lung  is  restonnl  to  its  uonnal  condition  almost  entirely  by  means  of  the 
local  alworptiou  of  the  softened  alveolar  plugs.'' 

Kosohition  of  an  inflammation  takes  place  through  the  dis- 
apiH^anuu'e  of  the  lesion  of  nutrition  in  the  avails  of  the  vessels, 
and  this  is  eiftH-tod  by  the  action  of  normal  blood  (Cohnlieira). 
In  oii>uptms  ]>neumonia,  po  long  as  no  further  changes  take 
phu'e,  the  vess^ols  in  tho  ijiflamed  part  never  become  obliterated. 
They  i-emain  i>ervious.  however  much  compressed  by  the  exuda- 
tion. This  is  ]>iwed  by  injecting  the  lungs  from  the  pulmonaiy 
arterv  ;  iniltHHl  the  fact  is  xmdisputed.  The  forces  which  move 
the  blood  ivniainiiig  intact,  there  is  no  reason  why  the  circula- 
tion should  not  be  restoivd. 

If  stasis  tako  ]>lace  in  the  vessels,  Uwal  death  or  necrosis 

,.  ;«   Mi.»   ti-ssues  nourisluxl  bv  them.    Golmheim's  views 
en.sin^s  HI  tne  n^"  .      *  *i  •    i    •         r. 

.  /„„ii"*h  us  ^vith  an  explanation  of  this  lesion.  Gangrene 
affain  J^  ^^^  produciMi  in  the  part  which  is  withdrawn  from 
of  tho  lun.ffs-  j^^gtomtive  power  of  the  living  organism,  its 

rh^j  inflti'^nn^  or  ^^^^^^.^^^  j^.^^^^^  j^^  exposure  to  the  action  of  the 
d'-r'r.mT>^>^'tion  ^e^  ^.^. /"^^^^.^j^,^  ^^.^^{^,^j  excite  putrefaction  ;  a  pro- 

,'iiran'l  "^  f'"' ^''^!^"j^,^,oinpo*ition  of  albuminous  bodies  under 
r,~<-<  sifriilfir  to  the  c '  ^^^  ^^^^^  ^^^^,  Besides  other  changes 
H,.  .f,rr.-  con<lirions  ''"^^  ' 
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there  is  an  evolution  of  those  familiar  gases  and  volatile  acids 
which  give  to  gangrenous  fluids  such  a  penetrating  and  disgust- 
ing odor.  According  to  the  extent  of  tlie  local  affection  we 
distinguish  between  circumscribed  and  diffused  gangrene ;  ciivi- 
ties  may  be  formed  in  either  variety.  Tlie  sphacelated  parts 
may  become  capsulated  in  consequence  of  the  surrounding  in- 
active inflammation.  In  entire  accordance  with  the  theory  of 
Cohnheim  is  the  fact  that  gangrene  of  the  lungs  occurs  most 
frequently  where  vascular  degeneration  has  previously  occurred, 
as  in  cachectic  individuals,  but  especially  in  dninkards.  llind- 
fleisch  states  that  an  exudation  which  contains  niucli  blood  is 
apt  to  produce  gangrene.  This  fact  may  be  explaini'd  by  Colm- 
heim's  observation,  that  the  number  of  red  coi*puscles  in  an 
exudation  increases  with  the  intensity  of  the  inflammation.  It 
may  be  mentioned  also  that  gangrene  occurs  more  readily  if 
there  be  within  the  infiltrated  region  a  bronchiectatic  cavity 
filled  with  putrid  secretion  (Rindfleisch).  In  this  casci  there  is 
probably  a  local  infection  with  the  bodies  which  excite  putre- 
fection. 

Whenever  the  suppurative  process  so  far  exceeds  its  usual 
amount  as  to  break  down  those  elements  which  form  tlui  stroma 
of  the  lungs,  a  pulmonary  ahscess  is  formed.  Generally  the 
large  collection  of  pus  is  produced  by  the  confluence  of  several 
smaller  ones.  As  a  rule  they  become  capsulated  in  conseciuence 
of  inflammation  and  proliferation  of  connective  tissu<^  in  the 
surrounding  parts.  The  cavities  may  partially  heal  by  tlie  \n'0- 
cess  of  cicatricial  shrinking. 

Caseation  of  the  Exudation. — Buhl  denies  that  a  caseous 
pneumonia  arising  in  this  way  ever  develops  into  phthisis,  or 
that  cirrhosis  can  result  from  contraction  of  the  parenchyma  of 
the  inflamed  lung.  Clinical  experience,  it  seems  to  me,  proves 
beyond  question  that  both  of  these  results  may  occur.  So  long 
as  it  cannot  be  shown  more  satisfactorily  than  Buhl,  who  is  not 
a  practising  physician,  is  able  to  show  it,  that  the  desquamative 
form  of  pneumonia,  as  described  by  him,  cannot  be  mistaken  for 
croupous  pneumonia,  the  question  must  remain  undecided. 

Every  physician  of  much  experience  knows,  that  an  iifTcction  very  similar  to 
croupous  pneumonia  may  precede  the  caseous  form  of  phthisis,  or  cirrhosis  of  the 
VOL.  V.-4 
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lungs.  To  be  snre,  this  is  as  rare  as  the  occurrence  of  abscesses  and  gangrene ;  but, 
even  from  BuUrs  standpoixtt,  I  cannot  understand  ^hy  he  should  deny  the  possi- 
bility of  such  an  occurrence,  especially  when  he  admits  "  that  the  purulent  infil- 
tration forms  a  transition  to  the  intei-stitial  varieties  of  inflammation.'"  On  the 
other  hand,  it  may  readily  be  conceived  that,  in  an  organ  predisposed  to  profound 
lesions,  these  interstitial  changes  may  be  excited  by  a  serious  disturbance  of 
nutrition,  such  as  croupous  i)neumonia  unquestionably  does  induce.  'Whether  the 
croupous  exudation  as  such  can  become  caseous,  we  are  unable  to  decide  from 
clinical  experience ;  but  Buhl  has  by  no  means  shown  that  it  is  impossible  for  a 
"desquamative"  to  immediately  follow  a  croupous  pneumonia,  and  to  run  ita 
characteristic  course  with  shrinking,  formation  of  cavities,  etc. 

The  variations  in  the  foi-m  of  the  pneumonia,  such  as  the 
softness  of  the  infiltration,  and  sniallness  of  tlie  granules,  con- 
ditions which  give  the  cut  surface  a  more  homogeneous  appear- 
ance, and  which  are  frequently  seen  in  children,  are  to  be 
explained  by  the  greater  or  less  amount  of  fibrine  in  the  exu- 
dation, and  by  the  size  of  the  alveoli.  These  variations  are  not 
unfrequently  mistaken  for  other  forms  of  inflammation,  espe- 
cially catarrhal  pneumonia.  The  inflamed  lung  in  croupous 
pneumonia  increases  in  size,  and  perhaps  becomes  even  con- 
siderably larger  than  when  distended  by  the  deepest  inhalation. 
Of  course,  the  statement  of  Lebert,'  that  he  has  seen  it  enlarged 
to  four  or  six  times  its  normal  size,  must  be  ascribed  to  a  lapsus 
menioruc,  which  is  not  of  infrequent  occurrence  with  this  prolific 
writer.  In  large  infiltrations  impressions  of  the  ribs  are  found, 
especially  over  the  lower  parts.  Ziemssen  asserts  that  these 
impressions  are  caused  solely  by  the  violent  expirations  which 
occur  in  severe  coughing.  I  do  not  see  why  the  stronger  resist- 
ance which  the  osseous  ril)s  oppose  to  the  pivssure  of  the 
enlarging  lung  is  not  sulhcient  to  produce  a  furrow  upon  it. 
The  intercostal  space  yields  to  the  pressure,  and  hence  the 
bulgings,  which  alternate  with  the  furrows. 

Croui)ous  pneumonia  attacks  some  portions  of  the  hings 
with  greater  frequency  than  others.  The  annual  reports  of 
the  Vienna  General  Hospital,  from  1858  to  1870  inclusive,  and 
of  the  Rudolph  Hospital,  in  the  same  city,  from  1800  to  1869, 
and  for  1871,  show  that  among  7,747  cases  the  disease  affected — 

'L.  c.,  p.  34  'L.  c,  p.  059. 
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The  right  lung. 4,089  times,  =  52.78  per  cent 

The  left  lung 2,902     "      =37.40      " 

Both  lungs 750     "      =    9.70      "  , 

With  these  data  let  us  compare  some  otliers,  including  a 
large  number  of  cases  observed  in  other  places.  Grisolle '  found 
as  a  result  of  his  compilations  from  French,  Swiss,  and  English 
sources,  that  among  1,430  cases  the  disease  affected — 

The  right  lung 742  times,  =  51.9  per  cent 

The  left  lung 426     "      =  29.8       " 

Both  lungs 202     "      =  18.3       " 

Magnus  Huss,*  Stockholm  Hospital,  reports:  Among  2,616 
cases  the  disease  affected — 

Tlie  right  lung 1,398  times,  =  53  per  cent. 

Tlie  left  lung 834     "      =32 

Both  lungs 384     "      =15       " 

I  omit  the  smaller  compilations  which  liave  been  made  by 
other  writers,  and  which  agree  essentially  with  the  above,  and 
give  the  statistics  of  Ziemssen  for  pneumonia  in  childhood. 

Among  191  cases  the  diseases  affected — 

The  right  lung 91  times,  =  47.7  per  cent. 

Tlie  left  lung. 88     "      =  4C.0      " 

Both  lungs. 12     "       =    0.3       " 

All  the  observations  show  that  the  right  lung  is  more  fre- 
quently attacked  than  the  left,  and  that  it  is  affected  alone  in 
about  half  of  the  whole  number  of  cases.  The  proportion  for 
the  left  lung  varies  between  37  and  30  per  cent,  in  the  reports 
which  include  adults.  I  must  leave  it  undecided  whether  the 
difference  noticed  in  Ziemssen' s  statistics  for  children  depends 
upon  the  age  or  is  accidental.  In  the  case  of  double  pneumonia 
in  adults,  the  difference  between  10  and  18  per  cent.,  as  given  in 
the  two  tables,  is  very  great ;  but  it  should  be  observed  tliat 
Grisolle  himself  regards  the  figures  given  by  him  as  too  high. 

To  go  more  into  detail,  I  have  compiled  the  following  table, 
showing  the  seat  of  the  pneumonia  in  6,666  cases  occurring  in 
the  Vienna  hospitals. 
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Hight  lung,  3,580  casc.i,  =  53.7  per  cent. 

U|)|)cr  lobe 810  time*,  =  12.1.5  [xx  cent 

Middle  lobe 118 

Inferior  lobe 1,476 

Upper  and  middle  lobes 177 

Iiifciior  and  middle  liibea 370 

The  whole  lung 623 

Left  lung,  3,548  ciises,  =  88. S3  per  cent. 

Upi>er  lube 404  times,  =    fl.flfl  per  cent 

Inferior  lobe 1,51S     " 

The  whole  lung 569     " 

Both  langs,  53S  caaes,  =  8.07  per  cent 

Buth  upper  lobes 73  times. 

Both  in  ferior  lobes 223     " 

Ri^lit  upper  mid  left  inferior  lobes 43      *'  '( 

Left  Uijpt-r  nnd  riyht  inferior  lobes 21)     "  ) 

Other  cumbiniitions 170     "       =    2.55 

AA'itliout  en  tori  ng  too  much  into  minutiie,  I  will  merely  call  at- 
tention totlie  fact,  that  the  itiftTior  lobe  was  affected  at  the  same 
time  witli  otliers,  in  iibout  throe-quarters  of  all  the  cases,  the  right 
and  left  s^idt's  ivsjjeetively  as  seven  to  six  ;  and  that  the  upper  lobe 
way  involved  at  the  same  time  with  others  in  about  two-iifths  of 
all  tlie  cases,  the  right  and  left  sides  respectively  as  five  to  three. 

Various  hypotheses  have  been  BcJvnncfd  to  explain  the  greater  fretiueney  of 
pneumonia  on  the  ris^lit  side.  Non;;  of  Ihcni  liaa  even  a  shadow  of  probability  in 
its  favor,  nnd  I  ."ihidl  merely  refer  those  who  arc  interested  in  such  details  to 
Grisolk",  wliu  hiis  <;ivfn  n.s  :m  explanatiiiii  eatisfartory  to  him.'flf.  the  very  obrious 
fact,  tliut  the  rjglit  Inng  is  hirjier  tluiii  the  left,  and  therefore  presents  a  larger  sur- 
facc  for  the  action  of  the  moritific  cause.' 

In  rare  instances  tlie  musele.s  exliibit  the  same  microscopic 
appeai-anee  which  Zenker  lias  so  dearly  demonstrated  in  cases  of 
typhoid  fever. 

The  pathfjlogical  anatomy  of  the  complications  need  not  be 
considered  here. 

Anali/sis  of  the  Indtmdual  St/mptoms. 

Chronology  of  the  Disease. 

One  would  suppose  that  in  a  disease  so  self-limited  as  crou- 
pous pneumonia,  then.'  ought  to  be  no  difficulty  in  ascertaining 

'  L.  o.,  p  40  et  seq. 
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its  duration,  and  yet  the  reverse  is  the  case.  Indeed,  the  point 
of  time  which  is  selected  as  indicating  the  commencement  of 
the  disease  is  differently  fixed.  Many  writers  reckon  fruni  the 
^■rigor,  since  in  the  great  niajoiity  of  cases  the  attack  is  ushered 
^Vin  by  this  symptom.  This  is  a  good  selection,  liecaii.se  the  chill 
r  is  one  of  the  first  symptoms  of  fever,  and  aft^r  tliis  date  the  dis- 
^Kease  may  be  regarded  as  continuing  so  long  as  the  fever  lasts, 
^'that  is,  so  long  as  the  thermometer  shows  an  elevation  of  the 
I       bodily  temperature  above  the  normal. 

I  In  practice  the  inatrument  is  not  uftcD  avtiiluljlc  far  determining  tbe  commence- 

I  mcnt  of  the  difwasc,  because  the  [mtiewt  will  not  use  it  to  ascertain  hia  temperature 

in  every  tlisturb;incc  of  liis  health.  JIuch  may  Ik;  accompliHhtd  by  jjhjsiciaiis  in 
tliia  direction  bj  populoi-izing  thcrmometr;.  Many  faniiiics  which  havu  come  under 
mj  profcseional  care  have  become  fiintiliar  with  the  use  of  the  instrument,  and 
have  in  this  way  saved  themselves  much  auxitty  and  me  many  visits.  It  is  to  be 
hop<^d  that  the  more  extensive  emjiloyiucnt  of  tlicnnometrj  amon'^  the  educated 
laity  will  in  many  discfl.ses  be  of  great  service  to  science,  especially  in  regard  to 
our  knowledge  of  the  early  symptotns,  wliieh  can  only  rarely  be  observed  in  a  hos- 
pital. Anyone  who  has  seen  for  himself  lion*  much  care  is  taken  in  these  measure- 
ments by  those  who  arc  iitstnicted  as  tu  the  viilue  of  this  mode  of  inrestigation,  will 
admit  that  this  hope  is  well  founded. 

So  long  as  the  thermometer  is  not  in  more  common  use,  we  must  find  some  sign 
of  more  or  less  approximate  accuracy;  our  best  guide  ia  the  chill,  if  there  have 
ijeen  one.  Besides  this,  all  marked  sudden  constitutional  disturbances,  such  as  con- 
vulsions, vomiting,  etc.,  are  valuable  indiciitions.  Local  symptoms,  pain  in  the 
side,  etc.,  are  less  important.  In  reckoning  the  days,  or  periods  of  twenty-four 
boons,  the  calendar  day  on  which  the  patient  is  taken  ill  is  not  to  be  taken  as  the 
complete  finst  day,  but  the  reckoning  must  include  the  full  period  of  twcnty-fonr 
hours  from  the  hour  of  the  uttuck.  Tims,  if  tlw  jiatieut  is  taken  sick  at  ten  o'clock  in 
the  evening  of  January  1,  tfie  first  day  of  the  diseiusc  will  lust  uui.il  nine  o'clock  sixty 
minutes  r.M.  of  January  2.  This  obvious  rule  has  not  been  generally  observed.' 
Tbe  pneumonia  ends  when  the  temperature  becomes  normal  or  falls  below  this  ]ioint. 
The  accuracy  with  which  the  defervescence  is  ascertained  will  depend  upun  the 
ftequency  of  the  thermomctrical  mea-surcincnts.  Difficulties  may  arise  if  a  Bequcla 
or  a  complication  follow  so  immediately  as  to  iiilluenco  the  temperature.     In  this 

^^^cue  our  conclusion  as  to  the*  time  when  the  fundamental  disease  tenninates  will 

^^^taoessarily  )>e  more  or  less  arbitrary. 

In  the  alwence  of  other  signs,  we  can  form  only  an  approximate  opinion  from 
the  reduction  in  the  frequency  of  the  jiulse,  the  occurrence  of  sweating,  or  the 
improvement  in  the  patient's  feelings. 

'  See  F.  e.  Niemtyer^  Lehrbuch  der  speciellen  Pathologle  und  Therapie,  Bd.  1,  p. 
103-1     8.  Anflage. 
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Critical  Days. — The  old  doctrine  of  critical  days,  a  pet 
dogma  in  the  Galenic  systt'ni,  experienced  so  many  changes 
during  the  middle  ages,  tliat  tlio  grain  of  truth  in  it  ha^i  been 
hiddtm  imder  a  matss  of  additions  and  uon-C'sst;utials.  It  is  for- 
tunate that  Traiibe '  lias  brought  the  question  forward  for  recon- 
sideration at  a  time  when  the  increasing  use  of  tlierruometry 
ena!)les  us  to  come  to  a  detinite  conclusion.  Of  course  the  result 
tarns  out  to  be  different  from  wliat  Tniube  supposed.  He  states 
that  "the  plunging  (sprungartig)  descent  of  the  tempei-ature  in 
the  course  of  acute  diseases  whieh  terminate  favorably,  takes 
place,  if,  as  usual,  it  occur  before  the  fourteenth  day,  always  on 
the  third,  iifth,  seventh,  ninth,  or  eleventh  day  of  the  disease."  ' 
This  statement  is  plainly  untenable,  and  his  subsequently  re- 
peated assertion  that  it  is  so,  is  no  additional  evidence  to  those 
who  prefer  to  trust  to  facts  rather  than  authority.' 
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»L.  e.,p.  255. 

•  L.  c. ,  p.  eao. 
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Of  all  diseases  pneumonia  is  the  one  host  adapted  for  the 
investigation  of  this  point.  The  precediiig  taliht  gives  a  snin- 
mary  of  some  of  the  observations  made  by  reliable  writers : 

It  will  be  seen  from  the  above  tal>le  that  of  721  cases  279,  = 
38.7  per  cent.,  temiinatixl  on  tlie  evi/ii  days,  and  442,  =  01.  J  per 
cent.,  on  the  odd  days.  Tlie  nuiiibera  are  sufficiently  large  to 
refute  forever  Tranbe's  assertion  that  the  disease  ends  excla- 
Bively  on  the  odd  days. 

The  same  result  is  shown  Ijy  Plsmor's  statistics  of  llip  Clinic  nt  Basle,'  hut  thfv 
«re  compiled  on  a  difFurcnt  |)]aa,  and  tliercfore  do  not  .idtuit  of  direct  comparison 
with  thi>se  given  above.  Out  of  160  coses  the  definitive  dcferrescence  terminated 
93  times,  ."58  pf;r  cent.,  on  the  <.'von,  and  73  tiniL-s,  44  \>er  cent.,  on  tin;  odd  days. 
The  increased  pcrcentago  in  favor  of  th<i  even  days  is  probably  due  to  tliu  mode  of 
reckoning. 

In  general  it  may  be  said  that,  reckoning  from  the  defer- 
vescenre,  pneumnnia  ends  most  frequentlj'  (04. 2  percent.)  from 
the  fifth  to  the  eighth  day.  The  ratio  between  the  even  and  the 
odd  days  is  nearly  two  to  three. 

Whether  the  marked  differences  ehoTm  by  Ziemssen's  figures,  as  compared  with 
those  of  tlie  other  authorities,  arc  due  to  any  peculiarity  of  cliildhood  ur  to  local 
eonditions,  is  an  open  queatiuiu  I  tviah  to  call  attention  also  to  tlic  fact  that  iu 
Ziemsfien's  patients  the  Bituatiuna  of  the  pnctimonia  arc  different  from  what  they 
are  slatt-d  to  be  by  other  writers. 

Feter. — As  a  rule,  pneumonia  is  arcompanied  by  fever,  I 
do  not  wish  to  deny  that  in  a  highly  cachectic  pers«ju,  wlio  is 
attacked  with  pneumonia,  the  temperature  of  the  body  may 
possibly  remain  normal  ;  I  can  only  say  that  I  have  never  yat 
seen  such  a  case.  In  pneumonia  the  fevf^r  is  not  a  symptom  of 
Buch  controlling  importance  as  it  is  in  typhus,  for  the  high  tem- 
peratures which  are  fatal  are  very  rarely  seen.  In  most  cases 
the  fever  does  not  last  sufficiently  long  to  become  of  itself  dan- 
gerous to  life,  yet  it  is  a  very  important  symptom. 

1.   Temperature. 
The  type  of  the  fever  in  pneumonJa  is  a  very  simple  rmr", 

*  Die  Resultate  der  Kaltwaaaerbebandlunf^  bei  det  acuten  crouposen  Pneumoaic  im 
Bawler  .Spitale.     DeuUches  Arch.  I.  Idin.  Medicin,  Bd.  XI.,  187i},  p.  391  et  seq. 
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within  a  few  hours  me  temperature  rises  i-apidly  as  high  as  from 
three  and  a  lialf  to  five  and  a  half  degrees  above  the  normal,  con 
ttnui's  at  this  point  with  nioniing  remissions  and  m-ening  exa- 
eerbatiuns,  whit^h  average  from  two  to  three  and  a  luilf  degrees, 
and  on  the  occurrence  of  defervescence  falls  to  the  normal,  this 
reduction  generally  occupying  a  few  hours,  sometimes  days.  I 
Tlie  reduction  may  be  interrupted  by  temporary  elevations. 

Considered  as  a  whole,  the  fever  in  pneumonia  is  a  continued 
one ;  that  is,  excluding  the  periods  of  elevation  and  depression, 
the  fever  curve  is  niadi?  up  of  the  normal  curve  +  an  incivased 
temperature  of  a  degrees.  TJiis  increase  of  temperature  remains 
constant ;  the  normal  curve  shows  the  regular  daily  alternations, 
in  which  variations  may  occur  within  certain  limits  on  different 
days.  This  view,  which  is  the  om^  aec<^pted  by  Liebermeister ' 
for  the  curve  of  tyjihoid  fever,  avoids  unnecessary  details,  and 
does  not  attempt  to  give  thi'  natural  history  of  fever  curves,  I 
shall  not  stop  to  consider  it  at  further  length.  For  the  proof 
I  refer  to  my  work  on  the  subjt^ct." 

The  observatiuus  ou  the  temperature  during  the  forming 
stage  of  croupous  pneumonia  are  scanty.  It  is  certain,  however, 
that  a  considerable  elevation  of  temperatiu-e  takes  place  within 
the  first  few  hours. 

Ziems.scn  '  found  in  rliildron  riihr. 

OncT — Fmir  liuuvs  :iftLT  tliu  initi:»l  Toniiting 102.5°. 

Twice— Twelve  hours  ufter  tlic  access 103.3*  and  104.3*. 

Tlirniiiis*  fnunJ  in  ailults 

OiiCf — Ninu  lidUrs  after  Uie  access 104.9*. 

Once — Twcnty-thrco  liuurs  iiftor  the  accosa 105°. 

I  iiin  iilile  to  give  some  mure  examples  from  my  private  unci  polyclinical 
practice. 

1.  A  girl,  three  years  of  age.  Tukcn  ill  butween  7  and  8  o'clock  in  the  evening 
wjlli  a  chill  and  Bcvcri!  vumiting.  At  11  o'clock  p.m.,  arid  three  or  four  huiirs 
later,  tc 111 pcraturc  10.1.8°.  MeiLsurenu'nt.s,  repeated  every  two  hours,  exce[)t  during 
the  lujjht,  averaged  104.5°. 

3.  li(iy,  nine  years  old.     Taken  ill  ahout  1  o'clock  p.m.   with   severe  cerebral 

=  See  pp.  78-80,  Vol.  I. ,  of  this  Cyclopffidia. 

'  Die  KOrpcrwarmc  des  geeunden  Menschcu.     Leipzig,  F.  V.  W.  Vogel,  1873. 

•'L.  c,  p.  203. 

*  Arch,  der  Eeilkimde,  V.,  1864,  p.  31. 
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symptoma.  First  measurement  about  5  p.m. — also  four  hours  later — 104.7°.  Subse- 
quent raeasurements,  notwithstanding  a  bath  of  two  hoars,  always  over  104°. 

8.  Woman,  iifty-six  years  old.  Taken  ill  about  noon  with  severe  rigor.  First 
measurement  8  o'clock  p.m.,  104.8°.  Subsequent  measurements  showed  high  fever, 
diminishing  towards  morning,  but  were  of  no  value  on  account  of  the  administra- 
tion of  thirty  grains  of  quinine,  part  of  which  was  vomit«d. 

The  observations  of  the  temperature  towards  tlie  end  of  the  first,  and  at  the 
beginning  of  the  second  day,  are  more  numerous.  They  show  that  the  average  tem- 
perature at  these  periods  is  about  104°.  Thomas  uses  the  thermometer  in  the  axilla ; 
Ziemssen  and  myself  iir  the  rectum. 

At  the  height  of  the  disease  the  temperature  ranges,  as  a 
rule,  from  104°  to  105°.  Extreme  elevations  may  last  for  some 
time  or  only  temporarily.  We  must  distinguish  here  between 
pro-agonistic  temperatures  and  such  as  precede  convalescence. 
Wunderlich '  has  observed  pro-agonistic  temperatures  as  high  as 
109.2°  (axilla).  In  cases  which  have  terminated  favorably 
Thomas  has  observed  106.5°,  Lebert  107.2°  (axilla),  and  I  also 
107.2°  on  the  seventh  day  of  a  pneumonia  complicated  by  deli- 
rium tremens. 

The  locality  of  the  disease  has  some  influence  upon  the  temperature.  The  fever 
is  generally  higher  in  pneumonia  of  the  upper  lobe  than  in  pneumonia  of  the  lower. 
The  temperature  varies  also  with  the  age  of  tlie  patient.  The  ranges  are  generally 
higher  before  puberty  than  afterwards.  In  regard  to  individual  conditions  our 
information  is  not  very  reliable.  I  wish  to  call  attention  to  one  fact  which  I  have 
noticed.  Women  who  arc  attacked  with  i)n(;uuionia  just  before  the  menstrual 
epoch  usually  have  very  high  temperatures,  whicli  continue  until  the  catamenia 
appear,  and  then,  as  soon  as  only  a  few  drops  of  blood  are  discharged,  sulwide  con- 
siderably. The  temperature  is  usually  low  in  previously  cachectic  persons,  and  also 
in  the  aged. 

Deviations  from  the  regular  course  of  the  daily  cuiTe  are  not 
uncommon.  Sometimes  the  mean  temperature  increases  from 
day  to  day,  and  the  exacerbations  become  longer,  the  remissions 
shorter ;  but  generally  the  reverse  is  the  case ;  after  the  second 
or  third  day  the  temperature  falls,  but  only  a  few  tenths  of  a 
degree.  Intercurrent  downfalls  are  not  infrequent ;  such  a 
reduction  often  takes  place  the  day  before  the  crisis,  but  imme- 
diately before  the  beginning  of  the  defervescence  the  tempera- 
ture rises  again  to  a  considerable  height  (perturbatio  critica). 

'  Da>  y erbalten  der  Eigenworme  in  Kronkheiten,  p.  858. 
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The  correctness  of    all  these  propositions,   for  which   we 
indebted  to  Wunderlich  and  his  followers,  is  established  beyond 
doubt. 

As  far  as  the  qualitj  of  the  fever  in  pneumonia  is  concerned, 
it  must  be  regarded  as  of  a  very  favorable  character.     The  time      J 
which  elapses  between  the  use  of  agents  which  reduce  the  tem-^H 
I)erature,  and  tlte  fall  of  the  lattt-r  to  its  former  height,  may^i 
serve  as  a  standard  for  estimating  the  quality  of  a  ft-viT.     In 
pneumonia  the  effects  of  quinine  and  cold  water  show  that  in  the 
great  majority  of  cases  the  fever  opposes  only  a  slight  resistance 
to  treatment;  i.e.,  within  a  given  time  fewer  baths  are  neces- 
sary, in  order  to  maintain  the  temperature  b<'luw  104',  than  are 
required,  for  example,  in  a  typhus  fever  in  the  second  week. 
Quinine  generally  acts  more  powerfully. 

Accurate  figures  for  comi)aristin  arc  difficult  to  oUtain;  the  aliore  statonieuts  are 
mtlier  ft  gi^neral  impression  derivctl  from  large  cxi>erieuce.  I  will,  litiwcver,  men- 
tion ttiat  iu  the  Basic  hospital'  it  was  found  iiGccssory  in  cases  of  pneumonia  to  use 
on  ail  average  only  fourteen  Imtlis  of  a  tcuipernturc  of  G8"  and  ten  minutes'  duration 
in  order  to  luaiiitnin  the  axillriry  tein[ierature  below  102.'2".  Sixty-four  per  cent,  of 
the  cases  were  admitted  on  or  before  tlie  fourth  day.  AnLipyretica  were  used  In 
additi^in  to  the  baths. 

To  this  slight  intensity  of  the  pnotimonic  fever  may  be  refer- 
ted.  the  individuality  wliieli  is  so  strongly  markiKl  in  this  disi^se. 
Tile  same  tiling  is  seen  in  the  milder  forms  of  typhoid  fever.  In 
all  febrile  conditions  of  a  favorable  nature  there  seems  to  be 
an  effort  to  keep  as  near  the  normal  tt-raperature  as  jiossible, 
and  this  tendency  is  especially  noticeable  in  pneumonia  if  the 
patient's  constitution  be  a  strong  one.  So  also  variations  occur 
in  the  course  of  the  daily  temperatnre,  similar  to  those  which 
some  invi'stigations  of  mine  have  shown  to  exist  in  the  hraltliy 
individual.  The  tendency  to  intercurrent  downfalls,  upon 
which  "Wunderlich  lays  m\ich  stress,  and  which  are  almost 
characteristic  of  pneumonia,  may  be  explained  by  the  relatively 
slight  pertinacity  (*f  tlie  factor  A\'liich  elevates  the  temperature. 

Besides  the  continued  tyi>e  of  fever,  there  are  also  relapsing  and  iutemiitting 
forms. 

'  Fimter,  1.  c. 
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The  stage  of  defervescence  of  the  fever  usually  begins  late  in 
the  evening,  a  time  of  day  when  the  normal  curve  tshowa  a  ten- 
dency to  fall  to  a  lower  temperature. 

Those  writers  who  have  made  any  mention  of  their  oI>scrvBtions  on  this  point  are 
onuiinous  in  regard  to  the  preference  of  tlie  time  of  day  tiuntiontd.  "The  diftr- 
VMOence  in  the  majority  of  oises  liegins  lute  in  the  evening,  samelniii-s  ua  early  as 
the  afternoon,  or  in  others  during  the  night,  comparatively  stiUlum  in  the  morning 
or  at  noon"  OVu'"l^''lich).  "The  beginning  of  the  downfall  taki-s  jiluci:  tisuiilly 
late  in  the  evfniny.  more  nirc^ly  iu  tlie  nflirnoon.  I  have  iu'ver  yet  si'en  flif  lnjg'in- 
ning  in  the  morning  "  (Leljcrt).  "  Wlien  the  temperature  fell  rajiidly,  the  dcelino 
almost  always  be^an  in  the  evening  or  late  in  the  afternoou"  (Fi;»merj. 

Usually  it  takes  ahout  sixteen  hoiir.s  for  tlie  temperature  to 
fait  to  the  iioniiul ;  but  sometimes  more,  and  at  others  less  tune 
is  required. 

When  for  therapeutic  ])urposos  the  measuremenla  are  taken  more  frequently, 
aaj  every  two  liuum,  and  a  large  number  of  auch  observations  are  culk-cti-d,  this 
question  will  he  settled  more  clearly  than  it  has  been  liithurto.  I  have  made  accu- 
rate records  of  only  a  few  cases  of  very  rapid  defervescence.  Once,  where  measure- 
ments were  made  every  five  minutes,  it  took  five  hours  and  twenty  minutes  for  the 
temperature  to  fall  from  104"  to  100".' 

I  have  seen  one  case  of  a  child,  in  whom  the  defervescence  occupiefl  only  four 
hoars.  Instances  of  six  hours  are  even  more  frequent.  Fismer's  fxiwriencd  con- 
firms this  statement.  Lebcrt  gives  the  following  table  fur  the  duration  of  the  criti- 
cal downfall : 

12  honrs 45  cases. 

24     •'      25     " 

36    "      40     " 

48     "      13    " 

60    "      a     " 

72    " 1  case. 

Wnnderlich  remarks  that  in  most  casps  the  fall  to  the  normal  is  completed 
within  from  twenty-four  to  thirty-six  hours.  On  the  intervening  evening  the  siult- 
ing  either  continues  more  slowly  or  is  interrupted  by  a  more  or  less  considerable 
roe. 

As  a  rule,  when  the  downfall  occupies  more  than  thirty-six  hours  we  ilit  not 
regard  it  as  a  tcriniiiation  by  crisis.  There  has  been  much  dispute  in  regard  to  the 
distinction  between  a  crisis  and  a  lysis,  but  certainly  the  crisis  ought  not  to  be 
allowed  to  Include  more  than  seventy-two  hours.     There  is  danger,  moreover,  that 

'See  Curve  13,  in  my  " Klinische  Sindien  iiber  die  Behandlnug'  des  Abdomimd- 
typhna  mittelst  des  kalten  Wassers."     I<eipzig,  180C,  F.  C.  W.  VogaL 
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actual  seqnclnj,  relapses,  or  recrudescences  maj  be  concealed  under  this  convenient 
term,  and  may  not  be  distinguished  from  each  other.  This  is  in  every  respect 
undesirable,  and  must  introduce  confusion  into  the  theory  of  croupous  pneumonia. 
In  my  opinion,  when  the  fever  has  lasted  more  than  fourteen  days  without  the 
occurrence  of  a  relapse  or  a  recrudescence,  and  without  resolution  of  the  local  symp- 
toms, we  should  be  very  suspicious  that  we  are  dealing  with  something  else  than  t 
croupous  pneumonia.  Either  tliere  has  been  no  croupous  pneumonia,  but  rather 
the  desquamative  form  of  the  disease  described  by  Buhl,  or  else  there  is  superadded 
to  the  croupous  pneumonia  a  more  or  less  serious  destruction  of  the  lung  resulting 
from  the  antecedent  disease.  In  cither  case,  even  if  the  patient  recover  after  the 
lapse  of  weeks,  there  is  no  propriety  in  de8cril)ing  the  case  as  one  of  slow  resolution 
of  a  croupous  pneumonia.  A  similar  caution  is  necessary  in  the  case  of  other  com- 
plicatioiM,  such  as  meningitis,  parotitis,  etc.  Tliis  is  self-evident,  but  what  la  the 
record  upon  this  point  ? 

I  select  a  work,  which  must  inspire  confidence  from  the  place  where  it  is  pub- 
lished. In  tlie  bulletin  of  the  Vienna  Academy  may  be  found  some  communica- 
tions from  L.  v.  Schriitter  on  pneumonia  crouposa.  In  the  first  of  these  he  pub- 
lishes the  results  of  twelve  autopsies.' 

In  only  six  of  them  was  the  croupous  pneumonia  uncomplicated.  In  three  of 
the  six  other  cases  there  was  also  purulent  meningitis,  and  in  the  three  remaining, 
other  forms  of  pulmonary  diseases ;  at  least  in  two  of  the  latter  lesions  were  found, 
which  can  only  be  attributed  to  pulmonary  phthisis,  j-et  no  distinction  is  made  in 
his  repoi-t,  and  it  is  stated  that  in  one  of  the  coses  (Kabal)  the  temperature  fell  on 
the  eighteenth  day,  and  in  another  (Prikil)  on  the  twenty-fifth.  This  entire  lack 
of  discrimination  makes  tlie  communications  worthless,  and  it  is  for  this  reason  that 
I  have  not  criticised  them  more  in  detaiL 

It  very  often  happens,  especially  when  the  temperature  falls 
rapidly,  that  immediately  after  the  defervescence  the  thermome- 
ter sinks  even  below  the  normal.  This  occurs  less  frequently 
when  the  defervescence  is  protracted.  With  this  low  tempera- 
ture the  normal  daily  variations  may  continue ;  indeed  this  is  the 
rule.  The  whole  curve  is  merely  lowered  from  1.8°  to  2.7°. 
This  continues  from  one  to  three  days.  The  lowest  absolute 
temperature  which  I  have  observed,  was  96.8°  (rectum).  Similar 
statements  are  made  by  other  writers.  Perhaps  it  may  be 
allowabhi  to  regard  this  symptom,  which  is  observed  also  after 
intermittent  and  recurrent  attacks,  as  a  "compensation"  in  the 
sense  explained  b}'  me  elsewhere.' 

'L.  c,  Mathcmat-natuntissenscliaftlichc  Classe,  Bd.  5S,  II.  Abthcilung,  p.  333 
etseq.,  18«8. 

^  Compare  Die  Kurperwarmc  des  gesunden  Menschen,  p.  59. 
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Symptoms  of  the  Circulation. 

In  croupous  pneumonia  the  condition  of  the  circulation 
deserves  the  most  careful  attention.  So  far  as  I  know,  sphyg- 
mographic  examinations  have  not  been  made  upon  any  exten- 
sive scale.  It  is  desirable  that  -this  deficiency  should  be  reme- 
died as  soon  as  possible.  For  the  present  we  must  be  content 
with  the  results  obtained  by  merely  feeling  the  pulse.  This 
ancient  method  of  physical  diagnosis  has  been  somewhat  neg- 
lected since  the  development  of  the  scientific  method.  In  our 
desire  to  express  all  values  in  figures,  we  have  been  satisfied  with 
estimating  the  frequency  of  the  pulse,  to  the  neglect  of  its 
quality.  In  pneumonia  the  careful  examination  of  the  character 
of  each  pulsation  is  indispensable. 

The  pulse  in  this  affection,  as  a  rule,  increases  in  rapidity  from 
the  beginning  of  the  invasion,  and  this  acceleration  continues  at 
least  so  long  as  the  temperature  remains  above  the  nonnal. 
When  defervescence  occurs,  the  pulse  generally  falls  with  the 
temperature,  and  not  infrequently,  during  this  period,  becomes 
considerably  slower  than  the  normal  frequency.  It  may  be 
reduced  to  thirty  or  forty  beats  per  minute.  Occasionally,  how- 
ever, especially  where  there  has  been  previous  feeble  action  of 
the  heart,  the  pulse  becomes  very  rapid  when  the  reduction  of 
temperature  takes  place. 

In  general,  it  may  be  said  that  in  a  previously  healthy  adult, 
when  the  temperature  averages  104°,  and  tlie  pneumonia  is  at  its 
height,  the  pulse  will  be  100.  The  daily  variation  of  tlie  pulse 
generally  corresponds  to  the  temperature  curve ;  at  all  events 
the  ranges  are  higher  in  the  evening  than  in  the  morning.  Of 
course  cases  differ  very  much  in  these  respects.  One  of  the 
most  important  factors  is  the  time  of  life.  In  children  the  pulse 
is,  as  is  well  known,  more  frequent ;  up  to  the  age  of  puberty  it 
is  never  less  than  from  120  to  130,  usually  considerably  higher ;  in 
nursing  children  as  high  as  200.'  At  a  more  advanced  stage  it  is 
usually  less  frequent.  The  lowest  rate  which  I  have  observed 
was  30,  with  a  temperature  of  102.2'.     Another  important  factor 

'  More  accurate  details  are  given  by  v.  ZietoMen,  1.  c,  pp.  217,  218. 
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is  the  greater  or  less  irritability  of  tlie  cardiac  muscles,  and  also 
of  tLe  nerves  and  muscles  of  tlie  arteries;  its  inttaence  is,  how- 
ever, less  thaa  oue  would  perliaps,  a  priori,  suppose  it  to  Ije. 
For,  as  exiterience  sliows,  a  woman  whose  temperament  is  so 
sensitive  that  every  noise  induces  palpitation,  does  not  neces- 
sarily have  an  unusually  high  pulse  during  pneumonia.  Evi»ry- 
thing  vvliich,  eitlier  permanently  or  transiently,  impairs  the  func- 
tional activity  of  the  muscles  of  the  heart,  tends  to  increase  the 
fi'equency  of  the  pulse.  A  rapid  pulse  consequently  shows  that 
such  an  impairment  has  taken  place.  Along  continuance  of  this 
condition  is  injurious.  This  is  an  acknowledged  fact,  and  yet, 
in  mj'  npinion,  its  importance  has  been  somewhat  exaggei-ated. 

Griesinger's'  inferc-nce,  from  a  small  number  of  cases  (seveuty- 
two),  (hat  one-third  of  the  jKtfients  with  a  pulse  of  120  and  up- 
wards die,  may  be  true  for  the  cases  of  pnimmonia  treated  at  the 
Tubingen  clinie,  but  will  hai-dly  admit  of  universal  application. 
Marked  insufficiency  of  the  heart  is,  of  course,  quite  common 
in  the  cases  of  pneumonia  treated  here ;  but  these  figures  seem 
to  show  that  cardiac  disease,  with  and  without  valvular  affec- 
tions, must  be  relatively  very  large  in  Tiibingen  and  its  neigh- 
borhood. In  Holstein  I  have  very  often  seen  ns  rapid  a,  pulse 
without  its  proving  to  be  an  unfavorable  indication. 

I  do  not  wish  to  be  misunderstood  as  at  all  unden-aluing  the 
importance  of  such  excessive  frequency  of  the  heart's  action, 
but  merely  to  point  out  the  folly  of  generalizing  too  much  in 
regard  to  it. 

Signilirant  as  is  a  rapid  pulse,  it  srems  to  me  that  intermis- 
sions, or  even  mere  inequalities  in  the  tilling  of  the  arteries,  are 
still  more  indicati\*e  of  dangerous  failure  of  the  heart's  action. 
At  first  it  is  noticed  that  the  individual  pulsations  produce  a 
variable  filling  of  the  artery  with  blood ;  the  beats  as  felt  by  the 
finger  differ  in  force,  and  the  pulse  becomes  more  compressible; 
then  occur  waves,  whii-li  can  no  longer  be  appreciated  by  the 
touch  ;  in  fact,  true  intermissions.  At  the  same  time  the  pulse 
increases  in  frequency,  but  not  necessarily.  This  state  of  things 
may  occur  at  any  time  during  the  whole  course  of  the  disease, 

'  L.  o.,  p.  471. 
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but  at  the  time  of  the  defervescence  it  is  so  constant  a  sijmptom 
that  it  may  be  regardt^d  as  the  most  valuable  of  all  inditations 
of  the  resolution  of  the  disease.  Of  conrge  it  retniires  a  certain 
amount  of  practice  and  caution  to  avoid  overlooking  these 
slighter  disturbances. 

At  the  outset  of  the  diseasf  tiie  pulse  is  full  and  hard.  In 
robufit  persons  this  condition  continues  during  tlu'  Iiciglit  of  the 
disease  until  the  beginning  of  the  defervescence.  But  in  all  the 
cases  which  do  not  run  a  regular  coui'se,  the  quality  of  the 
pulse  changes  temporarily,  even  at  the  very  outset.  It  becoraea 
softer,  smaller,  empty,  and  unless  this  condition  can  be  otherwise 
explained,  it  indicates  a  rapid  extension  of  the  local  affection. 
This  change  is  announced  by  the  pulse  much  earlier  and  more 
certainly  than  by  all  other  methods  of  examination. 

Diorotism,  which  is  und<jalilf'dl3'  an  exaggfration  of  a  nor- 
mal condition,  occurs  more  frequently  towards  the  end  (jf  the 
disease.  The  detection  of  this  eondiiioii  will  depend  very  much 
upon  the  de^ee  to  which  the  sense  of  touch  has  been  cultivated. 
Pathologically  the  sym])tom  is  of  no  ini])ortance. 

Although  functional  derangements  of  t!ie  keari  are  very  com- 
monly observed,  the  more  serious  lesions  are  itire.  The  state- 
ments of  earlier  writers  (Piorry,  Corvisart),  that  the  cavities  fre- 
quently become  dilated,  seem  to  be  based  upon  the  presence  of 
increased  area  of  cardiac  dulness,  rather  than  ujion  post-mortem 
examination.  It  is  indisputable  that  in  some  cases  of  pneiimo- 
nia  the  area  of  cardiac  dulness  is  enlarged,  l>ut  the  inference 
dj-awn  from  this  fact  is  incorrect.  In  tlie  great  majority  of  cases 
there  is  an  evident  retraction  of  the  lungs  in  consequence  of  the 
feeble  rfspii-ation.  The  lungs  approximate  to  their  elastic  stati- 
cal position,  and  leave  the  heart  less  covered  than  when  the  res- 
pirations are  normal.  This  is  proved  by  the  fact  that  the  cardiae 
dulness  diminishes  in  extent  wlien  the  lungs  are  expanded  to 
their  fonner  extent  l>y  a  deep  inspiration. '  Moreover,  the  accen- 
tuation of  the  diastolic  pulmonary  sound,  a  sign  which  is  often 


'  For  eome  additional  coasideratious  in  regard  to  the  importance  of  thw  retraction 
af  the  loDgs,  and  in  regard  to  tbe  mL<!t.akGS  in  diagnoni.'i,  which  are  niudo  in  conso 
qaence  of  orerlooking'  it,  see  the  dissertation  written  under  my  direction  by  Tlieodor 
l^iook,  "Die  Vexgrcwaemng  der  Herzdampfung  bei  Chlorotischen."    Kiel,  18<)8. 
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heard,  finds  a  natnral  explauatioii  in  the  improved  conditions  of 
conduction  brought  about  by  the  retraction  of  the  lunf;.  The 
sound  is  hoard  most  clearly  over  that  part  of  tho  puhiionar}- 
artery  whii^h  lies  very  near  the  wall  of  the  chest.  A  stronger  i 
action  of  one-half  of  the  heart  can  hardly  occur  without  a  pr^fl 
vions  hypertrophy  of  the  muscles  on  that  side.  Undulations  or 
pulsations  in  Hie  jugular  veins  are  rarely  seen.  The  condensa- 
tion of  the  portion  of  the  lung  overlying  the  heart  may  render 
the  movements  of  the  latter  against  the  chest-wall  more  forcible, 
but  this  is  not  a  constant  occurrence.' 

In  the  course  of  pneumonia  fund/onal  derangements  of  the 
heart  are  often  noticed,  at  least  for  a  time.  These  derangements 
may  be  of  all  grades,  from  slight  irregularities  in  the  nrder  of  the 
pulsations,  or  inequalttii^s  in  their  force,  up  to  a  nipidly  fatal 
paralysis.  It  is  uiinecessary  to  ^produce  here  Wninderlicli's 
classic  description  of  th<'  rol lapse.'  He  distinguishes,  and  very 
justly,  betweini  two  forms  of  collapse,  one  with  increased,  the 
other  AVith  diminished  temperature  of  the  trunk.  Either  of 
these  may  occur  in  pneumonia,  and  we  should  be  careful  not  to 
confound  the  one  w^ith  the  other. 

At  the  very  outset  of  the  disease  symptoms  of  exhaustion  of 
the  heart  may  arise,  either  wlu-n  tlu'  invasion  is  vitjieut,  with  a 
temperature  of  lO.lS",  while  the  local  lesions  are  comparatively 
slight,  :is,  for  instance,  in  jmeumonia  of  the  apex;  or  when,  as 
in  doulilt."  pnenmonia.  a  largv^  portion  of  the  lungs  is  rapidly 
re]idere<l  useless  by  solid  iiililtrations.  In  the  latter  case  a  liigh 
fevt'r  is  unnecessary  for  the  occurrence  of  collapse ;  but  in  both 
instances  the  collapse  is  accompanied  by  increased  tt-niperature 
of  the  trunk.  During  the  course  of  the  disease  failure  of  the 
heart's  nction  takes  plac(!  whenever  the  local  process  progresses 
extensively  within  a  short  time,  but  the  temperature  need  not 
theivby  be  essentially  changed.  The  lesser  degrees  of  this  con- 
dition are  very  often  n:et  Avitli  wlum  a  careful  examination  is 
made  for  them.  I  have  already  called  attention  to  the  character 
of  the  pulse  in  this  state  of  things.  If  the  infiltration  of  the 
lung  is  extensive,  it  is  not  uncommon  for  attacks  of  syncope  to 

'  See  Gi'LvMf.  1.  c,  pp.  251,  2j5. 

'  ArcL.  dor  Hcilkuii<le,  Bd.  II.,  1801,  p.  280. 
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occur,  when  the  patient  is  obliged  to  sit  upright  for  a  lengtli  of 
time.  This  should  be  borne  in  mind  in  making  an  examina- 
tion. I  have  seen  alarming  weakness  of  tiie  heart's  actiua  follow 
immediately  under  such  circumstances.  The  nsnal  causes  of 
coUaps<s  such  aa  losa  of  hlood,  severe  diarrhoea,  etc.,  may,  of 
course,  also  contribute  to  such  a  result. 

Collapse,  with  lowering  of  the  temperature  of  the  trunk, 
often  occurs  at  tlie  end  of  the  disease,  sometimes  also  in  connec- 
tion with  the  intermissions.  The  more  rapidly  the  temperature 
falls,  the  more  readily  does  this  collapse  ensue.  In  this  variety 
the  pulse  usually  becomes  slow,  full,  and  compressible  ;  whereas 
in  the  other  forms  it  is  rapid  and  small.  This  form  of  collapse 
is  rarely  as  dangerous  as  the  otlier. 

In  both  forma  of  collapse  a  functional  dornngcmrnt  of  tlip  heart  is  the  eonditio 
tine  quA  non,  but  the  derangement  may  be  producud  in  diflercTit  ■ways.  In  the 
coUapec  -with  high  temperature  of  the  trunk,  the  insufftcifncy  of  the  heart  is  pro- 
duced filher  by  the  great  and  rapid  elevation  of  ti'tiipcrature  in  comii'ctiim  with  an 
increased  obstruction  on  the  part  of  the  drculutioii  (iti  tlie  Yf'S5«:-l3  of  the  surface  of 
the  body  during  the  thill,  and  in  the  hmgs  as  a  conserpience  of  the  cngorgcincnt),  the 
dominant  factor  being  the  increase  of  heat,  a.s  it  ifl  in  attacks  of  interitiittcnt  fever; 
or  it  may  be  caused  by  the  suddeu  coinpresaion  of  a  birj^c  nxiiiihtT  of  effirrfiit  vtissj'ls 
(AbzugskanSlen)  in  the  lung,  a  condition  similar  to  wliat  cpccurs  in  pneumothunix 
Bnd  in  rapidly  foiuiing  extensive  pleuritic  effusions.  Collapse  with  a  diminished 
teraporBture  of  the  trunk  rt'siilu,  in  my  opinion,  from  a  riductiim  of  the  tempera- 
tare.  Wc  know  that  a  high  temperature  acts  U]ion  the  heart  aa  an  irritant.'  Now, 
if  towards  the  end  of  the  disease  this  irritant  be  suddenly  ivithdravvn,  the  heart, 
which  daring  the  fever  has  evidently  been  injured  in  its  anatoinic:d  striK-turo,  can- 
not at  once  dispense  with  the  abnormal  stimulant,  and  there  conBWjucntly  results  an 
impairment  of  function  correapondiog  to  theabatenu-nt  of  the  irritnlion.  This  condi- 
tion we  call  collapse.  The  results  of  remedies,  whicli  are  used  in  accordance  with  this 
view,  are  convincing  evidence  of  its  truth  That  cardiac  insufficiency  does  not  occur 
in  every  case  of  pneumonia,  de[)ends  upon  individual  jjeciiliarities,  and  is  no  more 
rarprising  than  that  every  patient  who  has  a  temperature  of  104^  is  not  delirious. 

The  more  serious  lesions  of  the  heart — endficarditis  and  peri- 
carditis— we  shall  discuss  among  the  complications.  In  general, 
it  may  be  said  that  the  occurrence  of  collapse  is  favored  by  all 
conditions  which  depress  the  heart's  action,  and  by  the  impov- 
eiishment  of  its  muscular  substance,  resulting  from  acute  or 
chronic  diseases. 

■  See  Liebernuuter,  Dentaohea  Archiv  lUr  klin.  Medicin,  Bd.  I,,  p.  461  et  acq.,  1865. 
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The  chill,  which  is  the  initial  symptom  of  many  cases  of 
pneumonia,  requires  further  notice.  As  a  rule,  there  is  but  a 
single  severe  rigor,  but  this  is  not  always  the  case.  Sometimes 
there  are  several  marked  chills,  at  others  only  a  sliglit  chilliness. 
Upon  the  whole,  this  symptom  occurs  in  about  half  the  cases  of 
croupous  pneumonia,  either  at  the  very  outset,  or  at  least  during 
the  tirst  twelve  or  twenty-four  hours.  In  small  cliildreu  and 
feebli!  persons,  and  especially  in  the  corpulent,  it  is  less  frequent 
than  in  robust  adults.  The  severe  chill  lasts  but  a  few  hoars. 
four  or  six  at  the  most,  reckoning  from  the  beginning  to  the  end 
of  the  chilly  sensations. 

Tlie  statements  of  writcra  in  regard  to  tlie  frt-qiicncy  of  tbe  initial  chill,  arr 
derived  luui^tly  from  buspitul  patii;iits,  tbe  majority  of  nbom  are  at  n  Tigorous  time 
of  lift-',  "wcondiiry"  imcvnminiii  n<jt  being  included.  Leltert  sttitea  ilml  ttniong  his 
putieiits  (if  tills  elass,  O'J.")  jkt  cent,  liml  a  rigor.  GriHoUc,  amoni;  182  caacs  of 
pncutiioniu,  found  (hat  u  chill  occurred  in  145  (=80  ytcv  cent)  within  twelve 
hours  from  tliebcgiiniiiig  of  the  discjise,  and  that  in  110  <if  tiiese  the  chill  was  the 
very  liist  syniploiii.  Liiviis, '  in  79  c-ascs,  fuuud  a.  chill  in  (il  during  the  first  twcnty- 
foiu'  hotii-s.  The  most  precise!  statistics  are  given  by  Fisnicr.  Among  219  cases  of 
pncuinonia  there  ifccurred^ 

A  rigor 84  times,  =^  38.4  per  cent 

Marked  chillincsa  without  rigor 41      "      =  19.0       " 

A  sli^lit  chill 42      •'      =19.2       " 

Chill  e-xjircwly  denied 35      "       =10.0        " 

Chill  not  mentioned 17      "      =7.4       " 

Siccating  may  take  placf^  at  any  time  during  the  course  of  the 
disease.  During  llie  lirst  few  days  the  sliin  is  generally  dry,  but 
even  at  this  tinu'  a  slight  temporary  pers]nration  may  be  noticed. 
More  profu.se  sweating,  occurring  early  in  connection  with  a  high 
tempei-afnre,  incomplete  filling  of  the  arteries,  and  marked  cyan- 
osis, belongs  to  till-  symptoms  of  collapse,  and  is  a  very  unfavor- 
able omen,  unk^ss  it  be  prenionitoiy  uf  an  unusually  early  defer- 
vescence. 

In  connection  with  the  intemiis.sions  of  fever,  there  is  often  a  mcxicrate  perspira- 
tion, which  is  noticed  firf-t  and  most  ci>nsi>icuoitsly  on  the  face.  With  the  beginning 
of  the  defervescence,  which,  as  already  stated,  is  first  announced  by  the  pulse,  the 
sneftting  increases.  It  fln^t  appeal's  profusely  on  the  forehead  and  nose,  and  aftcr- 
waiik,  when  the  tenipenilure  hu-s  fallen  still  lower,  it  extends  to  the  body.     So  long 


See  GriwUe,  L  c.,  p.  ISO. 
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as  the  dcfcrvMConce  proper  continuea,  tlic  quantity  of  tlic  wcretion  is  often  consider- 
able. It  WB»  culled  "a  wami  vai>oniU8  sweat"  iit  a  time  when  imtliology  regarded 
it  aft  a  form  of  the  crisis.  Entirely  distinct  fruni  these  sweatings  lire  tlio»(!  which 
precede  the  death  struggle.  In  these  cases,  the  skin  is  culd  iind  cyaaolic,  and  hatlicd 
in  a  profuse,  oftentimes  clammy  "colliquative"  pcrspimtion.  As  the  pneuniouiti 
resolves,  the  sweating  follows  pretty  nciirly  the  ernirsc  of  tlic  temperature,  and 
generally  ceases  when  the  latter  has  reached  its  lowest  point.  If  the  defervescence 
reach  its  completion  by  successive  steps,  the  same  is  the  case  with  the  perspiration. 
The  most  profuse  perspirations  are  seen  in  children,  the  slightest  in  the  aged.  Tlic 
dififercot  forms  of  sudariiia  (miliaria  allja  and  rubral  aUo  occur  iu  jjueumunia,  Liut 
not  nearly  so  freqaently  as  in  typhoid  fever. 

Although  our  knoivledge  of  the  physiology  of  the  pcrspiratii'm  is  tncngrc,  the 
distention  of  the  capillurios  with  blood  is  ackntiwledged  to  be  one  of  the  causal 
conditions.  "NVc  kiiow,  also,  that  this  s^ymptrim  may  be  jjrodnccd  cithrr  by  an 
increased  afBux,  or  by  a  retarded  etTiux  of  blood,  and  that  not  only  the  force  of  the 
heart,  but  also  tlie  prcater  or  less  resistance  in  tlic  smaller  arteries  and  veins  resulting 
from  their  regular  compression  by  muscular  contraction,  exert  aii  important  influ- 
ence. But  farther  than  this  the  analysis  cannot  yet  be  carried.  Some  have  siip- 
I>oscd  that  the  evaporation  of  the  sweat,  by  withdrawing  heat  from  the  body,  has 
mach  to  do  with  tlie  sudden  decline  of  temperature.  Inde]R'ndentl¥  of  otlicr  con- 
■iderationa,  it  must  be  borne  in  mind  that  iia  the  body  is  surrounded  in  bed  by  a 
layer  of  air  saturated  with  aqueous  vapor,  the  conditinos  ore  unfavorable  fur  evapo- 
ration. 

The  respiratory  oTffana^  in  which  the  pnetiraonic  proccs.s  ig 
lot-allzetl,  naturally  t^.\hiblt  the  mast  severe  dprangMnifiits  of 
funrdon,  Tlie  rt'spiration  is  alwaya  increased  in  frcquoucy,  and 
oftt-n  to  a  marked  degree. 

In  children,  forty  to  eighty  respirations  per  minute  arc  not  uncommon ;  tlie 
yotingCT  the  eliild  the  greater,  fati:ri»  jxirihun,  is  the  rapidity.  In  tidults  and  older 
children  this  frequency  is  unusual.  On  the  average  it  rang<s  from  thirty  to  forty; 
I  have  never  seen  it  above  tifty-six.  except  just  before  death,  or  in  compli  rat  ions. 
Orisollc  states  that  in  one  case;,  which  recovered,  it  was  as  high  ns  seveiity-tive  to 
eighty,  and  Wuaderlich  mentions  a  similar  instance.  Lebert  speaks  of  sLvty-four 
to  sixty-eight  respirations;   OrisoUe  gives  the  uiiniuium  as  twenty, 

I  ascribe  far  less  importance  to  the  absolute  frequency  than 
to  the  fact  that  in  croupous  pnenmonia  the  pulse-rmpi ral inn 
ratio  is  aliooys  different  fro7n  the  normal.  This  <'onditif>ii  is 
ofgreater  significance  than  that  of  either  of  the  two  funrtion.s 

considered   separately.     In  health,   tlie    ratio  is  about  ^,    one 

respiration  to  four  and  a  half  piilsations.     In  fevers,  which  run 


68  JUERGEN8EN. — CROUPOUS  PTTEUMONIA. 

their  course  without  serious  lesions  of  the  lungs  or  heart,  the 
above  ratio  remains  unaltered,  although  the  numbers  expressing 
the  ratio  are  greater.  In  croupous  pneumonia  the  respirations 
tend  to  become  proportionately  more  rapid  than  the  pulse.  This 
is  noticeable  even  before  anything  can  be  detected  by  a  physical 
examination,  and  continues  after  the  decline  of  the  temperature. 
Diagnostically  as  well  as  prognostically  this  symptom  is  there- 
fore of  the  utmost  importance.  In  severe  cases  the  frequency  of 
the  respiration  approaches  that  of  the  pulse ;  the  former  may 
equal,  and  even  exceed  the  latter.  Such  cases,  however,  are 
very  rare,  but  I  have  met  with  them,  especially  when  the  arteries 
were  in  a  high  degree  atheromatous. 

It  is  unnecessary  to  dwell  particularly  on  the  fact  that  the  alteration  of  the 
pulsc-rcspiration  ratio  is  not  to  be  regarded  as  a  pathognomonic  sign  of  croupous 
pneunionin.  This  symptom  always  occura  whenever  there  is  fever  in  connection 
with  a  rapid  diminution  ©f  the  respiratory  surface.  But  in  croupous  pneumonia 
the  functional  disturbance  often  precedes  the  local  lesion,  and  persists  even  after 
its  disappearance ;  hence  the  clinical  value  of  the  symptom.  Below  will  be  found 
some  cases  in  illustration. 

Male,  nineteen  years  of  age.    Taken  ill  on  Fcbmary  13,  1873,  at  3  p.m.,  with  a 

chill.     Examined  February  14,  2.30  r.M.      Physical  exploration  negative.      Tem- 

P       129       2.8 
perature  105.8°,  pulse  129,  respiration  40.   ^j  —  -7f  =^~r  •    ^  pneumonia  of  upper 

lobe  of  the  right  lung  developed  itself  and  lasted  seven  days.    On  the  seventh 

day  the  temperature  was   102.5°,  and   the  most  marked  alteration  of  the  ratio 

P  _  03       1.7 

R  ~  54  ~  ~1  • 

Alalo,  si.xty-four  years  of  age.    Taken  ill  January  22, 1874,  at  8  p.m.,  with  a  chill. 

Pneumonia  of  inferior  lobe  of  left  lung.     Duration  of  the  fever,  five  days.     At  the 

„     P       100       2.8 
endof  the  first  stage  of  the  disease  T.  =  102.7  .    g  = -xr- =  — .    On  the  nineteenth 

P      54      "^  3  P      58       3  6 

day  T.  =  99.3°.  n  =  oi~T'    ^^^^  twenty-fourth  day  T.  =  99.8°.  |r  =  —  =  -^. 

After  this  date  condition  normal.  In  this  case  the  inflammation,  which  was  very 
8U{)erficial,  presented  local  signs  during  all  this  time. 

The  disproportion  between  the  frequency  of  the  pulse  and 
that  of  the  respiration  may  perhaps  be  explained  by  the  diminu- 
tion in  the  excretion  of  carbonic  acid  from  the  blood.  The 
excess  of  carbonic  acid  thus  retained  would  stimulate  the  spinal 
cord,  and  through  it  the  district  of  the  vagus,  in  such  a  way  that 
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the  respirations  would  be  increased  and  tlie  cardiac  conti-actioiis 
diniinislied  iii  frequeuc}'.  This  explanation  would  be  admissi- 
ble if  it  could  be  sliown  tliat  there  really  was  an  excess  of  car- 
bonic acid  in  the  blood  in  pneumonia. 

The  effect  of  cold  batlis  and  remissions  of  temperature  is  to 
render  the  pulse  respiration  ratio  much  more  natui'al. 

This  10  shown  by  a  caae  publishetl  by  Traube." 

P      96      1.7 
Pleuropneoinonia  dextra.    Third  diiy  of  the  disease,  —  —       =  — — .    A  hip-bath 

of   7V   F.  and    thirty-tight   tuiiiuU^'  Uuralipa,       Sixty-four   miiiutea    afterwards 
P  _  84  ^  3^ 
il  ""  23  ~    1  * 

Whether  we  explain  the  effect  of  tlie  bath  by  an  increased 
excretion  or  by  a  diuiinlsihed  formation  of  carbonic  acid,  in 
either  case  the  amount  of  the  poison  in  the  blood  is  lessened 
after  tile  bath,  and  the  explanation  above  given  would  be  con- 
firmed by  treatment. 

In  croupous  pneumonia  the  type  of  the  respiration  is  not 
invariably  abnormal.  The  only  change  noticed  may  be  that  the 
accessory  muscles  of  respiration  of  the  iirst  order  (the  gtcrno- 
cleido-majitoids,  the  upper  part  of  the  trapezii,  the  scaleni,  etc.) 
are  called  into  play,  and  this  always  occurs  whenever  the  breath- 
ing is  hun-ied. 

If  there  l>e  much  pain,  the  patient  tries  to  restrain  the  move- 
ments of  the  ribs  by  lying  upon  the  affected  side,  b}'  the  use  of  a 
bandage  or  firm  pressure,  or  by  bending  the  chest  considerably 
to  one  side  so  that  the  ribs  are  brought  nearer  together.  I  have 
no  doubt  that  the  slight  movi'ment  of  the  affected  side  during 
insjiinition  may  often  be  attributed  to  a  slight  and  scarcely 
noticeable  bending  of  the  spinal  column. 

Cou^/k  is  generally  a  very  early  symptom,  making  its  appear- 
ance within  the  lirst  few  hours  after  the  commencement  of  tlie 
disease.  The  paroxysms  are  of  short  duration,  and  are  inter- 
nipted  before  they  are  fully  completed ;  the  inspirations  which 
precede  them  are  superficial  and  are  cut  short  as  much  as 
possible. 

•  Gesajnmelbe  Abbaoidlimgea,  II.,  pp.  Q4,  95. 
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Up  to  the  height  of  the  disease  the  character  of  each  parox- 
ysm is  the  same,  whatever  its  duration.  The  hardness  of  the 
cough  first  begins  to  disappear  when  the  defervescence  sets  in, 
but  sometimes  not  until  later.  The  cough  usually  occurs  in 
paroxysms,  which  last  for  several  minutes.  An  energetic  action 
of  the  will,  interposed  at  the  very  beginning,  will  often  so  far 
suppress  the  development  of  the  attack  that  there  will  be  only  a 
single  cough,  or  a  few  short  ones.  The  frequency  of  the  cough 
varies  considerably  in  different  individuals.  No  satisfactory 
explanation  has  been  given  for  this  fact.  In  the  pneumonia  of 
the  aged  the  cough  is  sometimes  entirely  absent,  or  there  is  only 
now  and  then  a  scarcely  noticeable  attempt  at  a  paroxysm. 
This  is  the  case  also  in  the  pneumonia  of  cachectic  individuals, 
or  when  there  is  mental  derangement  such  as  delirium.  If  the 
absence  of  cough  were  due  to  a  diminished  excitability  of  the 
medulla  oblongata,  in  conseqiience  of  defective  supply  of  oxygen, 
we  should  have  an  explanation  of  the  cessation  of  cough,  which 
occurs  when  the  heart  has  become  much  exhausted.  But  this 
theory  will  obviously  not  apply  to  the  frequent  absence  of 
cough  in  otherwise  very  hearty  persons  when  they  have  merely 
reached  a  more  advanced  age.  In  croupous  pneumonia  the 
cough  is  rarely  of  any  service ;  it  is  always  troublesome  and  fre- 
quently dangerous.'  It  is  unusual  for  the  bronchial  secretion  to 
accumulate  so  as  to  obstruct  the  air-passages  ;  this  occurs  only 
where  there  is  an  extensive  catarrh  (which  should  then  be 
regarded  rather  as  a  complication),  or  an  oedema  of  the  hings,  in 
which  the  coxagh  is  of  no  avail.  Some  good  might  be  accom- 
plished if  the  paroxysms  of  coughing  were  energetic  enough  to 
expand  the  partially  collapsed  parts  of  the  lungs,  but  they  are 
too  feeble  for  this  purpose.  The  cough  is  troublesome  because  it 
is  painful  and  interrupts  the  sleep.  In  many  cases  it  is  excited 
by  every  attempt  to  swallow,  and  rather  than  submit  to  the  dis- 
tress wliich  this  act  occasions,  the  patient  prefers  to  endure  the 
annoying  thirst,  and  will  sometimes  reject  every  medicine  which 
is  offered  to  him  by  the  mouth.  This  is  most  apt  to  occur  when 
the  patient  is  made  half-unconscious  by  the  carbonic  acid  narco- 

'  I  have  seen  one  case  of  a  child,  two  years  of  age,  where,  through  the  violence  of  the 
congh,  the  ribs  became  dislocated  forwards  upon  the  sternum. 
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sis,  at  the  very  time  when  there  is  most  occasion  for  active  treat- 
ment. The  cough  may  in  this  way  become  a  source  of  actual 
danger  to  the  patient. 

The  avoidance  of  deep  inspirations,  on  account  of  the  cough 
excited  by  them,  also  contributes  to  disturb  the  aeration  of  the 
blood. 

The  distress  of  the  cough  arises  chiefly  from  the  pain  pro- 
duced by  it.  This  pain  originates  principally  in  the  inflamed 
pleura  (the  lung  itself  is  well  known  to  be  nearly  insensible)  ; 
but  in  addition  to  this,  there  is  also  a  considerable  amount  of 
irritation  of  a  painful  character  in  the  air-passages,  even  as  high 
up  as  the  epiglottis.  Still  another  cause  of  pain  is  the  riiptur- 
ing  to  a  greater  or  less  extent  of  the  respiratory  muscles,  an 
accident  of  not  infrequent  occurrence.  When  the  cough  has 
been  severe  the  rectus  abdominis  is  sometimes  so  tender  on 
pressure  that  we  must  seek  some  other  explanation  than  mere 
muscular  fatigue.  The  intercostal  spaces  also  are  often  more 
or  less  tender  beyond  the  limits  of  the  pleuritic  inflammation. 
Tliis  myalgia  impedes  the  respiration,  and  is,  in  my  opinion, 
a  more  important  symptom  than  it  has  usually  been  thought 
to  be. 

The  pain  in  the  side,  which  is  due  to  the  extension  of  the 
inflammatory  process  to  the  pleura,  has  from  of  old  been  re- 
garded as  one  of  the  characteristic  symptoms  of  croupous  pneu- 
monia.    It  generally  makes  its  appearance  very  early. 

Orisolle'  states  that  out  of  182  patients  the  pain  was  felt  by  161  within  the  first 
twelve  hours;  of  the  remaining  21  persons  by  17  within  the  first  twenty-four  hours, 
and  by  only  4  on  the  second  and  foui-th  days. 

When  the  pneumonia  begins  centrally,  and  then  gradually 
extends  to  the  surface,  the  pain  may  be  absent  for  some  time ; 
this  is  the  rule,  but  there  are  exceptions.  So  also  in  the  pneu- 
monia of  the  apex  there  is  generally  no  pain,  at  least  in  the 
inflamed  part ;  but  later  in  the  disease  pain  is  present,  usually, 
however,  in  another  situation.  Nor  does  the  extent  of  the  pain 
correspond,  except  in  rare  cases,  to  the  limits  of  the  pleuritic 
inflammation,  but  generally  much  exceeds  it.     Whether  the  pain 

•L.  c,  p.  197 
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radiates  along  the  distribution  of  the  nerves,  or  whether  a  slight 
intliimmation  extends  from  the  pleura  <;ostalis  to  the  muscles, 
are  puiuLs  yet  to  be  decided.  The  geuei-al  opinion  favors  the 
hypothesis  of  a  myositis,  because  the  pain  produced  by  pi-essnre 
upon  the  wall  of  the  chest  is  by  no  means  limited  to  the  course 
of  the  nerves,  but  is  diffuse,  dull,  and  indehnitely  localized, 
except  in  the  part  overlying  the  iutianimation  in  the  pleura. 
Corresponding  to  the  seat  of  the  pneumonia,  the  pain  is  gene- 
rally felt  in  the  neighborhood  of  the  nipple,  and  at  the  lower 
part  of  the  chest  nearly  as  far  back  as  the  posterior  axUlary  line. 
From  these  points  it  may  radiate  still  farther,  sometimes  appa- 
rently following  tlie  tracks  of  the  nerves  (pain  in  the  upper  part 
of  the  neighborhood  of  the  shoulder,  in  the  hip,  etc.). 

In  rare  instances  it  is  stated  to  occur  on  the  side  which  is 
free  from  intlamuiation,  while  the  intianied  side  itself  is  painless. 
This  fact,  which  has  been  noticed  by  good  observers  (Lac'nnec, 
Magnus  Huss,  etc.),  has  been  unjustly  doubted,  but  I  can  corro- 
boiute  it.  In  exiihiuution  of  this  reniai'kable  symptoui  Gerhardt 
has  advanced  the  hypothesis  tliat  there  are  anastomoses  between 
the  intercostal  nerves  of  the  two  sides,  and  this  view  seems  to 
have  been  confirmed  by  the  recent  inve.stigations  of  Magnus 
Huss.'  The  pain  in  the  side  usually  subsides  towards  the  end 
(tf  the  disease— frequently  after  oid}'  a  few  days  ;  but  there  are 
numerous  exceptinns.  Perf^ons  advnnced  in  age  usually  suffer 
but  little,  and  delirious  patients  scarcely  ever  make  any  coni- 
phiint. 

It  ia  not  quite  clear  ivliat  is  the  immniliatc  cauao  of  tlic  pain.  Some  hare 
ttscriUt'd  it  to  n  simjile  rubbing'  of  one  jikiiinjl  surfuc^c  over  the  other,  olliers  to  an 
infliiiimiiition  uf  tlic  ncurilfiutim  of  the  intorcuKliil  ntTVcs;  but  against  both  of  thi-se 
fxjihiuiitious  valid  obJL'Ctiiina  hiive  been  urged  by  IVintrich. '  I  prefer  the  lij'po- 
tliesis  that  ihti  nerves  of  tbi;  pleura  arc  subjected  by  the  inflainiiiHtory  swilling  of 
the  nienibnini;  to  ii  mechaiiipal^K'rhaps  from  the  nature  of  thu  exudation  a  chenii- 
lal— iiritiitiou,  wliieh  keepa  tliem  eontinually  in  a  state  of  such  e.^citability,  that 
^lij^ht  ehanges  in  their  position,  injuries,  etc.,  nre  suffiricnt  to  pmdvice  jmin.  We 
find  a  close  parallel  to  tills  i-ondition  in  ordiiiiiry  ivhitluw.  Strong  e.xteraai  pres- 
snre,  such,  for  instance,  as  is  producod  by  lying  upon  the  diseased  side  for  some 


'  Uebcr  deu  andcrseitigcu  pleuritiacburt  Scbuerz.     Dcutschcs  Arch.  i.  klin.  Medicin, 
Bd.  9,  riJ.  34^-345. 


p 


b 


ANALYSIS  OF  INTJI VIDUA L   SYMPTOMS.  73 


time,  serves  to  prevent  the  frictiun.  This  explaiiittum  enables  us  also  to  uuderstand 
the  cessation  of  the  pain  in  the  later  |)eriotts  of  the  influniination,  when  both  the 
tuechanical  and  the  chemical  irritations  have  lost  their  inteusity,  nnd  why  local 
remedies  are  useful,  such  as  bluorllettiuir,  ccjuntcr-irritmits,  ci»ld,  and  iittrcotics. 

In  former  times  mucli  importance  wa^:)  ascribed  to  the  sense 
of  oppression,  not  amounting  to  actual  pain,  wliicii  commonly 
accompanies  severe  pneumonia,  involviug  a  large  extent  of  lung. 
Tliis  f<:*eling  of  weight  or  piessure  in  the  chest,  which  lias  a 
more  or  less  marked  resemblance  to  tile  sensations  peculiar  to 
prfpcordial  distress,  must  be  regarded  as  a  general  feeling  (All- 
gemeingefiilil),  although  this  tenn  ia  rather  indefinite. 

The  relations  of  the  pain  to  the  cough  havi'  nlrcady  been 
indirectly  mentioned.  They  may  be  described  bricH}'  hy  «iying 
that  the  cough  excites  the  pain,  and  tiie  pain  tlie  cough.  Be- 
tween these  two  symptoms  a  parallelism  may  almost  always  be 
noticed,  but  of  course  not  an  absolute  coincidence.  Pliysio- 
logically  tJieir  iutiuuite  connection  can  b(^  satisfucturily  explained 
by  the  numerous  relations  of  the  vagus  to  otlier  nerves,  and  its 
wide  distribution. 

In  the  detailed  description  already  given  of  the  pathological 
changes  in  the  lungs,  the  physical  conditions  were  considered, 
which  enable  us  to  recogni/,e  the  abnormal  physical  signs  in  the 
affected  portion  of  the  lung.  Tht'so  abnormal  signs  depend  in 
brief  Tipon  these  facts  : 

1.  The  lung  is  filled,  not  with  air,  but  with  a  semi-solid  tena- 
cious substance,  which  occupies  equally  the  alveoli  and  ))ronchi; 

2.  The  pulmonary  tissue,  wherever  it  becomes  infiltrated, 
loses  its  elasticity ; 

3.  Tlie  inflammatory  tumefaction  of  the  bronchi  produces  a 
narrowing  of  their  calibre  beyond  the  limits  of  the  hepatized 
parts  ; 

4.  The  lung  tissue  adjacent  to  the  hepatized  part  undei'goes 
a  certain  amount  of  compression. 

From  these  preliminar\'  «*ondi lions  it  is  easy  to  draw  np  a 
scheme  of  the  physical  changes  which  occur  in  pneumonia  ;  but 
to  nnitivel  at  the  bedside  the  confusion  of  signs,  so  eis  to  be  sure 
that  there  is  an  infiltration  of  the  lung  tissue,  is,  in  many  cases, 
a  difficult  task.     If  the  hepatization  be  solid,  extensive,  and  sit- 
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nated  near  the  surface,  the  diagnosis  will  be  comparatively  easy 
even  for  a  tjTO  ;  but  the  case  is  very  different  when  the  affected 
part  is  Hiiiall  in  size  and  occupies  a  central  position.  One 
method  of  di'scribing  the  physical  signs  is  to  associate  them 
with  the  patliological  stages  to  which  they  correspond.  This 
plan  is  well  adapted  for  classical  cases  of  the  disease,  if  at  the 
same  time  special  attention  be  called  to  the  fact  that  the  various 
changes  progress  side  by  side  with  each  other.  A  better  plan, 
in  my  opinion,  is  the  one  adopted  by  F.  v,  Niemeyer  in  his  text- 
book, viz.,  to  consider  each  method  of  physical  diagnosis  by 
itself. 

Inspection. 

A  certain  amount  of  cyanosis  is  almost  always  present  during 
the  whole  course  of  the  disease  so  long  as  the  fever  continues. 
The  best  place  to  look,  for  it  is  around  the  angles  of  the  mouth, 
as  far  up  as  the  nose.  On  these  parts  tlie  yellowish-wliite  color 
presents  a  strong  contrast  with  the  slightly  bluish-red  tint  seen 
on  the  cheeks  and  lips.  Usually  the  fare  is  not  uniformly  con- 
gested ;  tlie  forehead  is  more  frequently  of  a  pale  yellow  color, 
and  only  the  parts  mentioned  appear  injected.  The  alfe  nasi 
move,  l>ut  sometimes  onl}''  so  slightly  that  it  requires  close 
obsi.Tvation  to  detect  the  motion  ;  the  sym]itom  is  scarcely  ever 
absent.  The  acceleration  of  tlie  breathing  is  always  evident  to 
the  experienced  eye,  and  the  same  is  true  of  tin*  teu.sion  of  the 
sterno-cli-ido  mastoid  muscles  and  tlu?  upper  parts  of  the  tra- 
pezius. In  the  examiiuition  of  the  chest  the  difference  in  motion 
on  the  two  sides  is  not  so  easilj'  discovered.  If  the  infiltration 
be  extensive,  and  especially  if  tlie  res])iration  be  very  painful, 
one  notices  a  slight  curvature  of  the  spinid  column,  causing  an 
approximation  of  the  ribs  of  thi^  affected  side,  and  consequently 
an  imperfect  expansion  on  inspiration  in  that  half  of  the  chest. 
When  asked  to  take  a  deejier  breath,  the  patient  either  complies 
hesitatingly,  or  refuses  on  account  of  the  pain  he  says  it  causes 
him.  The  character  of  the  cough  shows  clearly  that  the  parox- 
j'sms  are  interrupted  by  the  voluntary  action  of  the  patient.  The 
only  exception  to  tliis  rule  is  in  the  case  of  delirious  patients^ 
who  will  often  in  a  boastful  manner  distend  the  chest  with  air. 
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until  checked  by  the  aoiigh  excited  hy  the  deep  inspiratinn.  I 
have  never  observed  in  uncomplicated  pneumonia  the  girdle- 
shaped  sinking  in  of  the  lower  part  of  the  thorax.  Until  I  have 
evidence  to  the  contrar}',  I  shall  rejrarcl  this  symptom  as  always 
indicative  of  an  extensive  catarrh  in  the  lower  portions  of  the 
lungs.  A  detailed  description  of  the  carhonic-acid  poisoning, 
which  is  now  and  then  seen  in  the  course  of  this  disease,  belongs 
more  appropriately  to  the  article  on  catarrhal  pneumonia. 

Mensuration. 

The  measurement  of  the  circumference  of  the  chest  is  increased 
on  the  affected  side  when  thfe  infiltiution  is  extensive,  especially 
when  it  is  situated  in  the  inferior  and  anterior  part  of  the  hing. 

Wintrich/  who  is  my  authority  upon  this  point,  ndrises  t!mt  the  comparison  of 
the  two  sides  Ije  made  after  strong  exinrution.  lie  has  fuund  the  rlilTiTcncc  Hf  be 
from  \  to  2J  ctm.  In  all  comparative  nu'iusuromcnts  of  thf  chi'st  it  tihiHi!cl  ba 
borne  in  mind  that  thf;  side  currrsputulinLj  to  tlic  arm  j^<'m-rally  uwd  is  Inrtjf-r  than 
the  other;  but  tlje  diffprcuce  in  tliu  case  of  tht-  rii^ht-armc-d  is  greater  (i-2  rtm.) 
than  in  the  left-amivd  (J-J  ctm.).  Ziemssca,"  who  has  sluiwn  that  the  samp  fact  is 
true  for  childhood,  slates  that  he  bus  foimd  the  average  difference  up  to  fivo  years 
of  age  to  be  \-\{  ctm.,  the  maxiuiuin  3  ctm. 

On  account  of  the  great  annoyance  which  the  pati<'nt  una- 
voidably suffers  when  this  method  of  exaiiiin:iti(»n  is  used  wilh 
due  care,  it  must  always  play  a  subordinate  part  in  diagnosis. 

Palpaiitm. 

I  wish  here  to  make  a  preliminary  remark  in  regard  to  the 
"j)alpatoiy  percn.ssion"  of  Wintrich.'  This  mode  of  examina- 
tion is  of  the  greatest  importance  in  the  pneumonia  of  children. 
It  depends,  as  is  well  known,  upon  the  greater  or  less  sensi'  ui 
resistance  which  the  thorax  conimunieates  to  the  sense  of  r<iuc-h. 
The  education  of  this  sense  is  usually  much  neglected  in  cum- 
parison  with  that  of  heai-ing.     To  quote  a  characteristic  saying 


'  L.  0.,  pp.  84,  85. 
»  L.  c,  pp.  2.")6,  337. 
*  L.  c,  p.  Q2  et  seq. 
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of  Stromeyor,  not  only  the  surgeon,  bnt  also  the  physician  who 
treats  internal  diseases,  sliould  "hear  with  his  hands."  I  have 
notliiui!;  to  add  to  what  AVintrifili  lias  written  upon  this  subject. 

Palpatory  percussion  show^s  a  distinct  increase  of  resistance 
at  all  points  wlu-re  the  hepatized  lung  tissue  lies  in  contact  with 
the  walls  of  the  chest. 

The  examination  of  the  vocal  fremitus  in  croupous  pneumonia 
gives  us  iniportant  information.  The  statement  that  in  this  dis- 
ease the  fremitus  is  always  increased  over  tlie  infiltrated  region 
is  altogether  too  general  and  dogmatic.  The  increase  can  be  dis- 
coven-d  only  when  the  inliltiiitiDii  is  considerable  in  amount, 
when  all  (if  the  hepatized  ]>art  lies  in  contact  witli  the  chest  wall 
over  a  sufficiently  large  apace,  and  when  the  bronchi  extending 
to  it  are  ojieii.  If  the  hepatized  jiortion  be  small  and  surrounded 
by  tissue  containing  air,  the  ivxaniinaticm  for  the  vocal  fremitus 
must  b<'  conducted  in  a  dilTereut  way  fiom  the  usual  one,  if  it  Is 
to  be  of  any  diagnostic  value. 

Wlicn  tlie  fliit  of  tlic  haud  is  prcssotl  strDngly  upon  tlic  chest,  it  is  unly  occa- 
sionuUy  tlint  any  iDfurmntiuii  can  bo  gained  ))y  the  sense  of  touch.  In  the  more 
diflicult  cases  a  safe  ojniiiion  can  lio  fonui'tl  only  by  following  tlif  nilu  long  ajro 
stigjfcsti'd  liy  WintriLih,  viz.,  the  gcntb  puntaet  of  the  smallcet  possible  surface 
with  the  snuillcbt  possible  surfacu  (the  inner  t^iile  vi  the  hand,  the  handle  of  tlie 
percussion  hauinier,  a  s]>]iiiter  oi  wuud,  ete.).  Ttiiss  [jrceaution  is  especially  nuces- 
Bary  in  practice  uiiionif  children,  wh<'re  the  cxaininiition  in  more  difficult,  becanae 
'we  have  to  deal  with  small  surfaee!>,  and  it  is  iu  ju::it  these  cases  that  mi^jtukcs  are 
most  apt  to  be  mudc. 

Many  writers,  and  Grisolle  especially,  state  that  the  vocal 
fremitus  is  more  frequentl}'  dimiiiishrd  than  increased  over  the 
infiltrated  part.  This  may  be  tin-  ca^e  if  tine  examination  be 
made  without  proper  precautions  ;  but  if  the  patient  be  made  to 
cough  forcibly  previous  to  each  rxuiiiination  of  the  fremitus,  and 
then  symmt^trical  surfaces  of  not  too  small  a  size  be  carefully 
comiian-d.  it  will  bu  found  that  when  repeated  examinntions  are 
made,  some  (if  tlicm  will  show  on  the  diseased  side  an  increased 
force  in  tin-  waves  of  soiiiul  tninsmitted  fiom  the  larynx.  A 
single  certain  detection  of  increu^^ed  vocal  fremitus  is  (if  gn^ater 
diagnostic  value  than  several  failures  to  obtain  it,  because  wher- 
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ever  it  is  observed  it  may  be  safely  inferred  that  there  is  a  con- 
densation of  tlie  lung. 

The  reason  why  we  so  often  fail  for  a  time  to  find  an  increase  of  the  vocal 
fremitus  is  chiefly  because  the  conducting  bronchi  are  filled  with  secretion.  Not 
only  tlie  bronchi  of  the  inflamed  section  of  lung,  but  also  the  tubes  of  the  tissue 
still  containing  air,  in  the  neighborhood  of  the  hepatized  spot,  are  in  a  catarrhal 
condition.  The  phenomenon  which  we  recognize  at  a  particular  part  of  the  surface 
of  the  chest  as  pectoral  fremitus,  is  made  up  partly  of  vibrations  whicli  have  passed 
through  the  portions  of  the  lung  still  containing  air,  and  partly  of  those  which  are 
transmitted  through  the  infilti-ated  parenchyma.  Now,  if  of  100  bronchial  tubes 
fifty  conduct  to  air-containing  and  fifty  to  condensed  lung  tissue,  tlien  an  obstruc- 
tion of  the  first  fifty  will  in  all  probability  produce  a  diminution  in  the  pectoral 
fremitus,  although  the  conditions  of  conduction  arc  more  favorable  than  usual  in 
the  other  fifty.  In  other  words,  in  every  crou])ous  pneumonia  the  effect  of  the 
infiltration  is  to  facilitate  for  the  hepatized  part  the  transmi$.sion  of  the  waves  of 
sound  produced  by  tlie  vibration  of  the  vocal  cords,  while  the  effect  of  the  accom- 
panying catarrh  is  to  impede  tlie  transmission  for  both  the  hepatized  and  non- 
hepatizcd  portions.  Tlie  strength  of  the  vibrations  over  the  hepatized  region 
depends  upon  the  preponderance  of  one  or  the  other  of  these  factors.  The  unfa- 
vorable factor,  the  catarrh,  is  variable,  and  its  existence  can  be  discovered ;  hence 
the  probability  that  at  some  time  during  a  prolonged  examination  we  shall  be  able 
to  detect  an  increase  in  the  fremitus.  It  is  evident  from  these  facts  that  the  smallest 
possible  surfaces  on  the  chest  should  be  examined  and  compared  at  a  time.  If 
I  j4  I  .4  be  not  infiltrated,  and  B  infiltrated,  while  the  conducting  bronchi  of  each 
!  B I  are  affected  with  catarrh,  then  in  an  examination  of  the  whole  surface,  A  B, 
the  conditions  for  the  conduction  of  the  laryngeal  vibrations  will  be  more  favor- 
able in  the  hepatized  B,  more  unfavorable  in  the  conducting  bronchi  of  A  and  B, 
and  indifferent  in  A.  Hence  it  is  far  better  to  examine  B  alone,  because  here  we 
have  only  the  more  unfavorable  conditions  of  conduction  of  the  bronchi  belonging 
to  this  portion.  It  is  evident  also  from  the  foregoing  considerations  that  similar 
differences  in  the  vocal  fremitus  must  occur  when  the  pneumonia  affects  the  central 
part  of  the  lung. 

Another  point  of  practical  importance  is  the  fact  that  nor- 
mally the  fremitus  is  stronger  upon  the  right  side  than  upon  the 
left.  Seitz  correctly  ascribes  this  to  the  anatomical  conditions, 
the  difference  in  direction  and  size  between  the  right  and  left 
bronchi.  And  the  fact  is  the  more  striking  because  the  muscles 
on  the  right  side  of  the  chest  are  usually  more  developed,  and 
would  naturally  diminish  the  force  of  the  fremitus. 

Experience  shows  that  at  every  period  of  the  disease,  from 
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tho  engorgement  to  the  gi-ay  liepatization,  the  pectoral  fit^mitus 

may  be  increased. 

In  adclttion  to  the  improved  conductiun  resulting  from  the  fact  that  the  condact- 
ing  tube,  thi:  bronchus,  is  surrounded  by  Infiltrated  lung  tissue,  we  must  rer«i'ml>er 
also  I  hat  the  chest,  wall  vibrates  Bonicwhat  more  easily  in  those  places  vrliere  the 
diminution  o£  the  negative  tension  of  tho  air  witlun  the  lung  has  umde  the  internal 
and  external  resistances  almost  equal  (utmospheric  prcefiuru). 


Percussion. 

Percussion  over  the  inflaTned  ])ortion  of  the  lung  which  still 
contjiins  air,  but  is  less  elastic  than  normal  on  account  of  the 
inflammatory  process,  produces  a  tympanitic  sound,  which  is 
unaltered  in  its  jiitcli  by  opening  or  shutting  the  mouth.  Tiiis 
tone  is  caused  mainly  by  the  lung  tissue,  which  is  still  every- 
wliere  capable  of  vibrating  freely  (Wintrich).  This  condition, 
that  is,  lung  tissue  which  contains  aii*  and  is  less  elastic  than 
usual,  is  found  at  the  beginning  and  at  the  end  of  pneumonia, 
and  it  is  at  these  two  ]>eriods  of  the  disease  that  tlie  tympanitic 
Bound  is  most  freqiieiitly  heard,  but  with  greater  clearness  at  the 
end  than  at  the  beginning.  But  even  at  the  height  of  tlie  disease 
if  is  seldom  absent  in  the  neighborhood  of  the  solidified  portion. 
The  anatomical  conditions  uiiun  which  its  production  depends 
are  quite  numerous;  the  ]>r^^'^ence  of  inflammatory  aHlenia,  the 
conqiression  of  the  surrounding  tissue  by  the  inliltration,  the 
retructinn  of  the  lung  tissue  in  general  on  account  of  the  superli- 
cial  character  (J f  the  bn^athiiig,  each  of  thesi' factor.s  contributes 
to  the  effect,  but  the  latter  is  unable  of  itself  to  produce  any 
considerabli'  change  in  the  quality  of  tin'  sound. 

The  tynqtanitic  note  which  is  heard  in  croupous  pneumonia  is 
scarcely  ever  perfectly  clear,  and  is  very  different  from  the  sound 
over  the  retracted  but  not  yet  compivssed  lung  in  pleuritic 
effusion.  Tlie  note  in  prienninnia  is  not  <*n]3'  much  duller,  but 
it  is  mingled  with  sounds  which  can  be  distinclty  jjerceived  even 
by  an  imperfectly  cultivated  musical  ear.  This  is  of  course  due 
to  the  fact  that  the  degree  of  iutlammation  or  the  loss  of  elasti- 
city is  not  the  same  in  all  the  parts  vibrating  together. 

As  the  air  disajipears  from   the  inhltrated  tissue  the  note 
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becomes  less  intense,  and  finally  reseniblt'S  the  sound  obtained 
by  percussing  the  thigh,  but  m)t  quite  so  toneless  ;  as  Thomas ' 
veiy  justly  remarks,  *'it  always  has  a  somewhat  tympanitic 
quality."  In  this  case  there  is  another  controlling  element  in 
the  production  of  the  sound  besides  the  elastic  membrane ;  I 
refer  to  the  columns  of  air  which  are  inclosed  b}^  tlie  bronchi  in 
the  infiltrated  lung.  This  can  sometimes  be  ch-arly  demon- 
strated by  the  cliange  in  pitch  which  the  tympanitic  note  under- 
goes when  the  mouth  is  opened  or  shut.  This  varifty  of  tym- 
panitic sound  can  usually  be  found  in  dense  liepatizations  of  the 
upper  lobes,  more  readily  on  the  anterior  than  on  the  ])f)sterior 
surface  of  the  chest,  and  more  clearly  in  pneumonia  of  the  left 
than  in  that  of  tlie  right  side.  A  stronger  and  shorter  percussion 
stroke  will  often  producei  a  cracked-pot  sound.  The  columns  of 
air  wJiich  cause  this  metallic  dang,  and  the  intfrrupti(jns  of  it, 
resembling  the  clinking  of  coin,  are  situated  in  the  larger  bronchi 
of  the  infiltrated  section,  in  the  trachea,  and  cavities  of  the 
throat,  mouth,  and  nose  (AVilliamss  tmcheal  tone).  Biiumler, 
to  whom  we  are  indebted  for  a  very  readable  article  on  this 
subject,'  thinks  that  Williams's  trafheal  tone  cannot  occur  in 
infiltrations  of  the  lower  lobe.  This  is  contrary  to  my  expe- 
rience, which  is  based  upon  two  cases,  one  of  which  recovered 
and  the  other  proved  fatal. 

A  few  words  in  regard  to  the  latter  case,  in  wTiich  the  evidence  was  conclusiTe. 
It  was  one  of  pncumojiia  of  the  whole  lower  lolx;  of  thf  k-ft  lung,  ocijurriiit;  during 
the  course  of  the  secondary  fever  in  a  patitnt  with  small-pox,  in  the  niidtllu  of  his 
twentieth  yenr.  "When  the  plesstmetir  was  placed  at  thtt  Icvtl  of  thi- .sixth  tn  seventh 
ribs,  exactly  midway  between  tlie  sjiinal  cohiinn  mid  tin;  pustcrior  ii.xilhiry  lini-,  and 
was  struck  with  a  strong  and  short  blow,  an  exqui.>!itely  tym|)anitic  nolu  wits  heard, 
which  quite  unmistakably  changed  its  note  of  vi!»ration  wbL-ncvtr  the  moutli  was 
opened  or  closed.  We  suspected  a  cavity  from  pathological  caUM's.  such  as  aljscess 
or  gauijrene,  and  were  astonished  when  the  autopsy  revealed  no  other  lesion  than  a 
■olid  infiltration  in  the  stage  of  yellow  hepatization.  The  case  was  ohservcd  by 
Bartels  and  myself  in  the  medical  clinic  of  Kiel.  Afterwards  I  saw  another  similar 
cas«  in  the  Kiel  iiolyclinic,  and  showed  it  to  my  assistants.  It  was  a  pueumuaia  of 
the  right  inferior  lobe,  which  ran  throughout  a  normal  course. 


'  Aich.  der  Heilkunde,  B«3.  VII.,  Jalirg.  ISOG,  p.  93. 

•  Deutacbes  Arch,  fiir  klin.  Medioin,  Bd.  I.,  p.  145  et  seq. 


flD  jrEKGKfsEy.— CRorpors  PXErsroNiA. 


I  am  very  willing  to  admit  that  these  cases  are  rare,  for  out 
of  the  Tery  large  number  of  cases  of  pneumonia  seen  by  me 
daring  many  years,  and  carefully  examined  in  regard  to  tliis 
point,  the  above  are  the  only  instances  in  which  the  evidence 
was  entirely  clear. 

Another  reason  why  a  perfectly  pure  tympanitic  note,  unless 
it  be  traceable  to  Williams's  tracheal  tone,  cannot  usually  be 
obtain^-d  in  croupous  pneumonia  may  be,  that  in  the  different 
parts  of  the  lung  percussed  at  the  same  time  the  sound  is 
controlled  sometimes  by  the  elastic  membrane,  and  sometimes 
by  the  columns  of  air  inclost.'d  in  the  bronchi,  and  that  the 
waves  thus  produced  belong  to  different  systems,  and  have 
diff»^rent  rates  of  vibration. 

The  percussion  sound  over  an  infiltrated  Inng  in  pneumonia 
is  less  intense,  chiefly  because  the  lung  contains  less  air.  The 
air,  whicli  is  the  sounding  medium  thrown  into  vibrations  by  the 
percussion,  is  therefore  more  restricted  in  space.  Moreover,  there 
are  still  othf*r  factors,  -nhose  relations  are  less  clearly  under- 
stwxl :  for  instance,  the  increased  resistance  of  the  intiltrated 
tissue  requiring  for  the  production  of  vibrations  the  application 
tn  greater  force. 

A  f**w  words  more  in  regard  to  the  technics  of  percussion  in 
tin*  e.vamination  of  croupous  inflammation  of  the  lung,  aud  in 
regard  to  the  more  frequent  sources  of  error. 

The  most  roinnion  mistake  is  percussing  too  forcibly.  'WTien 
the  cliest  wall  vibrates  ea?:i]y,  as  in  the  case  of  children,  yoimg 
|»'rsrins  who  are  not  fles]i3',  and  lean  old  persons,  and  the  intil- 
tniti-d  j.:ul  t(j.  be  examined  is  small  in  extent,  forcible  percussion 
upon  a  l)road  plcssimfter  will  frequently  prodiu-e  such  strong 
vilnalions  in  the  surrounding  parts  that  tlie  more  delicate  differ- 
I'nceH  in  sound  will  not  be  detected.  From  frequent  observation 
of  niedi<;il  r^tiidents.  who  hare  Just  been  through  a  cotirse  of 
instruf-tioii  in  jien  iipsinn,  T  am  satisfied  that  their  habit  of  tr3-ing 
to  display  their  sldD  in  the  art  bj-  percussing  as  loudly  as  possi- 
ble arises  from  their  liaving  been  accustomed  to  percuss  over 
eonden^jitinns  of  very  considerable  size.  Intiltrations  of  th 
ton^nie-shajied  process  give  rise,  wlien  tlie  percussion  is  too  for 
bh^,  to  the  mo.-it  singular  mistakes,  on  account  of 
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clang  conimnnicated  by  the  stomacli  and  intt'stine.  And  theso 
lilunders  are  conimift<'d  by  otliers  besides  novices  in  tlie  art. 
Mistakes  also  frequently  arise  from  seeking  for  the  condensation 
close  to  the  spinal  column.  When  the  inliltration  is  of  large 
size,  alterations  in  the  percussion  sound  may  be  found  there,  but 
not  at  the  beginning  of  the  pneumonia,  at  least  not  in  the  great 
majority  of  cases.  I  am  inclined  to  think  that  it  is  most  com- 
mon for  the  pneumonia  of  the  inferior  lobe  to  appear  first  in  the 
posterior  axillary  line  near  the  lower  border  of  the  scapula,  and 
that  we  must  look  for  it  at  this  point  in  the  beginning  of  the 
disease. 

In  children  the  smaller  foci  may  often  bo  detected  more 
readily  by  making  use  of  a  procedure  which  is  a  little  different 
from  the  usual  methods,  viz.,  by  percussint^  around  the  chest  in 
zones  from  the  front  to  tlie  back.  For  this  purpose  the  child 
should  lie  upon  the  lap  of  its  mother,  with  the  arm  of  the  side  to 
be  examined  removed  a  little  way  from  the  chest,  or  the  child 
may  be  allowed  to  sit  up.  In  the  latter  case  I  allow  it  to  put  its 
arms  about  the  mother's  neck.  Whichever  plan  is  adopted,  the 
head  of  the  child  must  be  supported  if  we  wish  to  prevent  the 
child's  crying.  I  lay  some  stress  npon  this  rule,  because  it  is 
too  often  neglected.  Indeed  the  slightest  retiertion  will  show 
that  it  is  wrong  to  require  from  a  dyspnoic  child  for  the  fi.xation 
of  the  head  a  considei-able  expenditure  of  muscular  force,  which 
ought  to  }w  utilized  for  the  re.spiration. 

My  experience  has  convinced  me  that  for  one  who  has  not 
had  much  experience  it  is  easier  to  detect  the  smaller  foci  by 
percussing  the  chest  in  zones,  than  by  the  usual  method  of  com- 
paring with  each  other  symmetrical  parts  on  the  two  sides. 

When  the  usual  plan  is  followed,  satisfactory  results  in 
examining  children  can  be  obtained  only  by  percussing  in  imme- 
diate succession  with  the  body  in  at  least  two  positions.  If  this 
plan  be  not  adopted  the  sources  of  eiTor  are  very  numerous,  the 
examination  will  have  to  be  repeated,  and  the  diagnosis  in  many 
cases  will  fail  to  be  made.     Yet  even  tb  experienced  aus- 

cultator  may  be  disappointed  if  the  ia  have  not  yet 

reached  the  surface  of  the  lung. 

Wliich  method  is  preferable,  pe  •  the  finger  or  by 

VOL.  V.—fl 
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the  hammer  ?  Each  has  its  advantages.  Any  one  who  has  to 
examine  in  succession  five  or  six  muscular  young  peasants,  as 
not  unfrequently  happens  in  country  practice,  will  soon  lind 
that  there  ai-e  limits  to  the  skill  of  even  the  strongest  linger, 
especially  if  the  physician  be  burdened  with  winter  clothing  and 
have  to  carry  obstructions  by  stonu  before  he  can  get  at  hia 
patient.  In  Holstein  I  have  often  had  to  climb  over  chests,  and 
rumnitige  through  thick  feather  bedcovers  in  order  to  reach  my 
patient,  who  was  coiled  up  in  a  ball  at  the  farthest  end  of  a  triple 
bedstead,  and  clad  in  several  woollen  jackets  to  protect  him 
from  cold.  In  such  cases  the  hammer  must  be  used  with  no 
feeble  hand,  if  we  wish  to  penetrate  so  much  fat  and  tiesh.  On 
the  other  hand,  if  we  use  such  powerful  blows  in  the  case  of  a 
elender  woman  lying  upon  a  spring-bed,  or  in  the  case  of  a  child, 
we  percxiss  not  only  the  patient  but  the  bed  also,  and  can  liardly 
expect  to  obtain  a  tympanitic  or  metallic  clang.  I  have  seen 
some  gross  mistakes  made  in  diagnosis  from  this  cause  alone. 
Of  course,  gentle  percussion  can  be  made  even  with  the  hammer, 
but  the  novice  might  better  rely  upon  his  finger. 

Ziemssen '  has  very  properly  laid  mucli  stress  upon  the  fact 
that  the  cries,  importunities,  and  screams  of  the  child  produce 
important  changes  by  altering  the  pliysical  conditions.  lie 
insist^s,  furtheraiore,  that  one  side  of  the  clu'st  during  expiration 
should  not  be  compared  with  the  other  during  inspiration. 

In  regard  to  the  size  of  the  hepatized  portion  of  the  lung 
necj^'-ssary  for  detection  by  percussion,  I  agree  entirely  with  tli  • 
statement  of  Wintrich  :'  "  Infiltrated  lung  tissue,  which  is  devoid 
of  air,  and  superficially  situated,  renders  the  sound  shorter  and 
weaker,  only  when  the  airless  portion  is  about  two  inches  in 
diameter,  and  at  least  three-quarters  of  an  inch  in  depth,  and 
then  only  on  gentle  percussion."  Central  infiltrations,  with  the 
single  exception  of  those  situated  at  the  apex,  must  be  of  much 
larger  size  in  order  to  be  discovered.  In  this  case  no  accurate 
rule  as  to  the  necessary  size  can  be  given. 

Auscultation. 
Among  the  auscultatory  signs  the  crepitant  rale  ranks  first. 

'  L.  c,  p.  22  et  Rerj.  *  L.  a,  p.  48, 
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This  sound  is  so  characteristic  that  when  once  clearly  heard  it 
can  easily  be  recognized  again.  It  must  be  admitted  that  the 
discovery  of  the  crepitant  rale  by  Laennec  has  materially  con- 
tributed to  the  diagnosis  of  croupous  pneumonia,  but  he  went 
too  ferwhen  he  asserted  that  "the  crepitant  rale  is  pathogno- 
monic of  an  inflammatory  engorgement  of  thu  lung."  Siiice  Win- 
trich's  unanswerable  demonstration  of  the  conditions  under 
which  the  crepitant  rale  occurs,  Laennec' s  statement  is,  a  priori^ 
to  be  rejected.  If  the  only  necessary  conditions  be  that  the 
(perhaps  slightly)  swollen  walls  of  the  bronchi  and  alveoli 
should  come  in  contact  during  expiration,  and  should  be  for- 
cibly separated  by  the  inspiration,  and  if,  moreover,  a  particu- 
larly viscid  mucus  be  not  indispensable  for  the  production  of 
this  adhesion,  then  there  are  many  conditions  which  can  give 
rise  to  crepitant  rSIes.  Keeping  in  mind  the  two  characteristic 
factors,  that  the  rale  is  to  be  heard  only  during  inspiration,  and 
that  it  has  a  special  quality  of  sound,  like  that  produced  by 
rubbing  a  lock  of  hair  near  the  ear  (Williams),  or  by  salt  crack- 
ling under  a  gentle  heat,  we  shall  find  that  the  rale  may  occur 
not  only  in  croupous  pneumonia,  but  also  under  the  following 
circumstances : 

1.  In  the  beginning  of  oedema  of  the  lungs. 

2.  In  febrile  patients  with  prolonged  dorsal  decubitus  the 
rale  may  be  heard  in  the  posterior  and  inferior  portions  of  the 
lungs,  and  on  the  right  side  more  than  on  the  left.  The  less 
frequently  the  patient  changes  his  position,  and  the  more  super- 
ficial his  breathing,  the  more  continuous  and  the  louder  the  rales. 
If  he  be  made  to  sit  upright,  and  then  immediately  take  a  deep 
inspiration,  the  rSIes  will  almost  always  be  heard.  This  fact  is 
comparatively  little  known.  I  was  myself  unaware  that  Walshe, 
Barth  and  Roger,  and  Wintrich'  have  already  mentioned  it. 

Acute  rheumatism  of  the  joints,  typhus,  and  surgical  inju- 
ries, which  cause  pain  when  the  position  of  the  body  is  changed, 
are  the  conditions  which  most  frequently  give  rise  to  strong 
crepitation  in  the  portions  of  the  lungs  mentioned.  In  the  case 
of  very  chlorotic  patients,  so  long  as  they  are  not  bedridden, 
these  rales  are  seldom  heard. 

•  L.  c.,^7l67i 
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3.  Crepitant  ralea  are  sometimes,  thougli  rarely,  heard  in 
cases  of  pleuritic  exudation.  I  have  found  them  when  this 
lesion  was  clearly  unaccompanied  by  pneumonia,  so  long  as  the 
lung  waa  merely  retracted,  but  not  compressed  by  a  moderate 
amount  of  effusion.  They  generally  disappeared  after  a  few 
days. 

4.  At  the  outset  of  acute  catarrh  of  the  smaller  bronchi  crepi- 
tation is  now  and  then  to  be  heard  ;  but  here  also  the  sign  is 
rare,  and  usually  of  brief  duration. 

It  is  evident  from  the  above  facts  that  the  crepitant  rale  is 
not  pathognomonic  of  croupous  pneumonia  ;  but  it  is  also  just  as 
certain  that  in  this  disease  the  rale  is  almost  never  absent.  The 
patient  should  be  made  to  inspire  deeply,  or,  atill  better,  to 
cough,  while  he  is  being  auscultated.  It  is  only  by  the  strict 
observance  of  this  rule  that  an  opinion  can  be  formed  in  regard 
to  the  presence  or  absence  of  the  crepitant  rale.'  Since  it  is 
necessary  for  the  production  of  the  sound  that  the  walls  of  tlie 
bronchi  and  alveoli  sliould  be  in  contact,  and  then  should  be 
separated  by  a  current  of  air  flowing  in  dujing  inspiration,  it  is 
obvious  that  crepitation  can  no  longer  take  place  when  the  walla 
are  kept  apart  by  larger  quantities  of  exudation.  Hence,  over 
the  parts  which  have  become  solid  witli  infiltiution,  this  sign  is 
absent.  But  it  ]ry  no  means  follows  from  this  fact  that  at  the 
height  of  the  disease  no  ci'epitant  rale  at  all  can  be  heard,  as 
many  wi'tters  have  I'rroneously  stated.  On  the  contrary,  careful 
examination  will  almost  always  show  at  this  time  the  presence 
of  crepitation  in  the  neighborliood  of  the  hepatized  part.  Even 
in-  central  inflammation  of  the  lungs  the  rale  may  often  be 
detected  ;  but  Laennec  makes  too  sweeping  a  statement  when  he 
says  that  a  comparatively  unpractised  ear  can  discover  by  the 
crepitation  the  existence  of  central  infiltrations  no  larger  than 
an  almond  !  During  the  resolution  of  the  pneumonia  the  crepi- 
tant rales  are  ht^ard  over  the  previously  solidified  jiart  very  loud 
much  louder  than  at  the  beginning  of  the  condensation.  The 
rales  have  been  called  the  crepitatlo  redusc,  as  distinguishei 
from  the  crcjjikitlo  indux.  Tlie  crepitatio  redux  may  outlast  1 
a  lo7ig  tinifi  tln^  otlier  local,  and  also  the  gf^nt^-al  symptoms. 

'  3eo  Wintric/i,  1.  c,  p.  IGO. 
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a  man,  sixty -five  years  of  age,  with  moderately  emphysematous 
longs,  I  heard  marked  rales  even  eighteen  days  after  the  defer- 
vescence. They  were  so  loud  that  my  assistants  were  able  by 
means  of  them  to  discover  the  original  seat  of  the  pneumonia. 
In  this  case  there  were  no  sequelae. 

Before  the  pneumonia  has  reached  the  surface  of  the  lung, 
the  breathing  which  is  heard  over  the  part  affected  is  gener- 
ally different  from  that  heard  over  the  other  portions,  but  the 
difference  is  ntc  always  of  the  same  character.  Now  it  is 
sharply  defined  and  puerile,  now  weak,  but  still  clearly  vesicu- 
lar ;  at  other  times  mingled  with  some  fine,  or  coarse,  but  not 
sibilant,  crackling  rales.  The  signs  vary  in  character,  and 
after  a  few  hours  a  second  examination  usually  gives  very  dif- 
ferent results.  This  is  very  often  the  case,  especially,  in  practice 
among  children. 

The  cansee  which  produce  these  different  effects  are  tolerably  well  defined.  The 
load  marmur  depends  upon  the  rapid  breathing,  in  consequence  of  which  the  air 
nisbes  in  with  great  velocity.  On  the  other  hand,  some  of  the  alveoli  are  prevented 
from  expanding  quickly  on  account  of  the  obstruction  in  the  communicating 
bronchi,  whose  mucous  membrane  is  commencing  to  swell  from  the  catarrhal  iuflam- 
DUttion.  The  breathing  is,  therefore,  weaker  or  stronger,  according  as  one  or  the 
other  factor  predominates  for  the  time  being. 

In  the  further  development  of  the  local  lesion  we  find  that 
along  with  the  increasing  number  of  the  crackling  rales  of 
different  clang- tints  (Klangfarbe),'  there  is  shortly  noticed  a  dis- 
tinct prolongation  of  the  expiratory  sound.  Then  the  crepitant 
rales  are  heard,  the  vesicular  murmur  grows  more  and  more 
indistinct,  and  is  replaced  by  a  blowing  sound,  and  the  crack- 
ling r&les  become  sibilant.  Finally,  when  the  hepatization 
becomes  complete,  and  the  consolidated  spot  lies  immediately 
in  contact  with  the  chest-wall,  we  hear  loud,  blowing  respira- 
tion and  strong  bronchophony.  Sometimes  both  of  these  sounds 
are  so  intense  as  to  be  painful  to  the  ear.  When  resolfttion 
takes  place  these  signs  recur,  but  the  rales  are  generally  louder. 

The  intensity  of  the  rftles  will  of  course  depend  chiefly  upon  the  openness  or 

>  Klangfaibe  cortesponds  to  the  French  timbre.  The  expression  used  above  is  the 
one  adopted  by  ^ndall  in  his  work  on  Sound. — Translator's  Notk. 
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occlusion  of  the  bronchi.  If,  as  is  sometltnra  the  case,  the  patient  cannot  be 
induced  to  take  a  deep  inspiration  or  to  cough,  I  allow  him  to  count  as  loudly  as 
possible,  not  merely  for  the  sake  of  the  lironchophony,  but  also  because  this  proce- 
dure induces  more  rapid  nod  deeper  inapi rations.  The  crying  of  children  docs  not 
Hcriously  interfere  with  the  auscultation,  after  one  has  had  some  practice.  It  is  a 
singular  fact  that  many  physicians  are  unaware  that  the  sense  of  hearing  becomca 
much  more  acute  if  the  unemployed  ear  be  closed  by  the  finger.  Zieinsscn*  lays 
considerable  stress  upon  this  point.  In  n)u»t  cases  of  cxuiiiinnlion  for  pneumonia  io 
adults,  it  is  indifferent  whctlior  \vc  use  the  car  or  the  stethoscope  iu  auscultation, 
but  in  practice  among  children  familiarity  with  both  methods  is  indispensable.  If 
the  oar  alone  bo  employed,  small  |jii(.'Utnonic  masses  may  easily  elude  detection.  On 
the  other  hand,  much  time  may  be  wuMted  if  we  do  not  know  how  to  obtain  t 
certain  amount  of  preliminary  information  by  means  of  immediate  auscultation. — 
Auscultation  very  often  reveals  the  oxiatcnce  of  iiucumouia  when  other  methods  fail 
to  detect  it  The  clearness  of  the  laryngeal  or  bronchial  respiration,  which  oecun 
iu  croupous  pneumonia  when  the  infiltration  of  tlie  lung  becomes  solidified,  depends 
not  only  upon  the  improved  conducting  power  resulting  from  the  consolidation  of 
(!)p  tissue  surrounding  the  bronchial  tubes,  but  also  upon  the  disappc-urance  of  the 
vcsicialur  brcatliing,  which  generally  fails  to  be  heard  because  it  is  overpowered  by 
the  louder  conducted  sound. 

I  wish  in  this  connection  to  call  attention  to  a  phenomenon 
of  frwxuent  occurrence,  whicli  may  lead  to  mistakes.  Sonii'times, 
with  extensive  consolidation  of  one  inferior  lobe,  there  will  bi> 
heard  on  the  fourth  or  iifth  day,  seldoni  earlier,  signs  which 
seem  to  indicate  inilitration  on  the  opposite,  and  hitherto  sound 
side,  beginning  at  tlie  lowest  part,  and  gradually  extemling 
upwards.  The  percussion  note  is  slightly  dull  and  of  a  tym- 
panitic character,  and  crepitant  rales  with  blowing  respiration 
and  sonorous  rlionchi  are  heard.  These  signs  usually  extend 
only  a  few  centimetres  beyond  the  spinal  column,  but  occasion- 
ally as  far  back  as  the  posterior  axillary  line,  and  almost  as 
high  as  the  spine  of  the  scapula.  Tlie  anatomical  condition  in 
the  more  marked  cases  is  a  retraction,  together  with  commencing 
hypostasis  in  the  otherwise  healtliy  lung. 

Only  a  few  weeks  ago  I  had  an  ojiportimity  of  demonstrating  this  phenomenon 
to  my  cla.'58  at  the  bedside,  and  afterwards  at  the  autopsy.  The  [mtieat  was  an 
emaciated  old  woman,  and  the  signs  referred  to  hnd  consequently  been  unusually 
well  marked  during  life,  and  were  beard  over  a  considerable  surface.  Tlie  tym- 
panitic, hliglitly  dull  jjcreussion  note  was  evidently  due  to  the  retraction  of  Ihc 

>Ii,  a,p.  20. 
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long  and  tbc  dimiiiution  in  the  amount  of  contained  air;  crepitant  r&los  liad  also 
)>een  heard.  The  bronchial  breathing  and  the  sibilant  rhonchi  had  been  con- 
ducted from  the  diseased  aide.  These  sounds  were  obeerred  with  the  more  clear- 
neaa,  and  were  leas  overpowered,  because  the  vesicular  respiratory  murmur  had 
become  enfeebled  in  the  retracted  lung. 

In  these  cases  a  very  careful  examination  is  onr  only  pafe- 
gnard  against  mistakes.  Attention  should  be  directed  to  the 
foUowing  points : — 

1.  The  bronchial  breathing  becomes  stronger  the  nearer  we 
approach  the  disi.'ased  side. 

2.  The  vesicular  murmur  may  be  heard  through  the  blowing 
sound,  especially  if  the  patient  be  made  to  respire  deeply,  and 
then  the  crepitant  rales  will  often  disappear. 

3.  The  constitutional  symptoms  must  also  be  carefully  con- 
sidered. Double  pneumonia  generally  produces  serious  de- 
rangement in  the  circulation  of  the  blood,  whereas  with  the 
signs  above  described  there  is  no  special  disturbance  of  this 
kind.  Cases  will  occur,  however,  in  which  this  distinction  oun- 
not  be  relied  upon.  K  one  is  familiar  with  the  phenom^fnon.  and 
traces  its  gradual  development,  he  will  generally  be  al>le  to  form 
a  positive  opinion. 

The  signs  of  pleurttix  f>ccurring  in  conm-ction  with  jin«'umo- 
nia  are  by  no  means  distinctive.  It  should  b«*  remembered  that 
in  pneumonia  of  the  inferior  lol>e  the  pleuritic  friction  sound, 
if  present,  is  frequently  to  be  heard  in  the  axillarj-  line.  The 
diagnosis  of  e£Fnsion  is  uncertain  unless  it  be  considerable  in 
amount.  Traube '  has  remarked  that  under  some  circumstances, 
when  the  lung  is  firmly  hepatized  and  completely  adherent,  the 
cavity  of  the  chest  will  aj'pear  to  l>e  distendwl  by  a  'Tf-scent- 
shaped  medium  which  weak/^n*  the  sound,  a  sicti  which  is 
usually  regarded  as  certainly  indicative  of  yleuritic  effusion.  I 
have  myself  made  the  same  observati^-n  in  two  cases. 

In  general  terms  it  maj  be  said  thai  an  ►rx-jdati'-.n  impairs  the  cndcrrtins  ijower 
and  weakens  the  sound,  while  the  contrary  :-  th*  ca«e  with  a  pc'.::.'.r.arT  :ni:':t-a- 
tion.  Hence  eroi  with  constantlj  <^n  J^rcnihi.  the  au-smltitory  •-ri^-vr.'-'r  cf  |>'i  -n- 
litic  exodatioo  will  consist  of  the  dr«de<i  pri^j^-cd'Tan-x  of  th  r  f.:-:  f  •'■  *-^ 
fKton over  tlie  other.    The  occnnien<»  of  ii2!i«  ri  d:-!r>:ar*iii*^nt  w;'.!.  ok  '.':.■    tber 


'  Geaumette  Ab':iasd::iiL2ieTi.  HA.  IL.  p.  VA. 
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hand,  be  rather  favored  than  otherwise  by  the  condensation  of  the  lung,  but  &  con- 
sideralilc  nmouiit  of  fluid  is  necessaiy  before  the  dislocation  of  the  adjacent  orgaos 
manifests  itself  hy  unuiiHtakable  signa. 

It  sometiraea  happens  that  a  pneumonia  of  an  upper  lobt* 

runs  its  course  accompanied  by  pleuritic  exudation,  while  the 
lower  lobe  remains  unaffected.  The  exudation  in  this  case 
usually  collects  in  the  lower  part  of  the  pleuritic  cavity,  and 
may  be  discovered  by  the  usual  methods/ 

In  the  majority  of  cases  of  croupous  pnenmonia  the  expecto- 
ration exhibits  characteristic  peculiarities.  It  contains  a  large 
aiuoiini  of  muciue  intimately  mixed  witit  uni/ormli/  disused 
red  blood-corpuscles,  and,  after  a  whih',  dichotojnoys  fibrinon* 
casts  frovi  the  ^nailer  bronchi.  These  ingredients  are,  of 
course,  jiresent  only  in  the  expectoration  which  comes  directly 
from  the  diseased  portion  of  the  lung.  The  bronchi,  which  are 
affected  with  catai'rh,  produce  a  secretion  like  that  of  ordinary 
t'atarrh.  Usually  the  sputa  discharged  in  the  beginning  of 
pneumonia  are  purely  catari'hal,  then  the  s})ecific  ingredients 
become  mixed  with  them,  and  finally  disapjjear,  while  the 
catarrhal  sputa  continue  alone.  Buhl'  correctly  maintains  that 
most  of  the  characteristic  expectoration  of  pneumonia,  i.e.,  the 
portion  which  contains  Mood  and  librine,  comes  not  from  the 
parenchyma  of  the  lungs,  but  from  the  bronchial  mucous  mem- 
brane. 

The  firmly  adhesive  and  very  viscid  properties  of  pneumonic 
sputa  are  due  to  the  larg^'  amount  of  muciiie  contained  in  them. 
The  firifly  divided  state  of  the  air  and  blood  is  due  to  their 
intimati'  mixture  with  the  sputa  by  the  concussions  of  severe 
cougli,  while  the  great  resistance  of  the  fluid  prevents  their  easily 
changing  the  position  thus  given  to  them.  Tlie  larger  quantities 
of  mucus  are  usually  found  in  the  expectoration  which  is  not 
mixed  with  blood.  A  diminution  in  the  viscidity  is  first  noticed 
towards  the  end  of  thf  disease. 

Hed  blood-corpuscles  are  suspended  in  the  mucus  in  variable 
quantities^  The  color  thus  produced  is  nsually  designated  as 
"rust-brown,"  or    "brick-red."     It  is  hardly  worth  while  to 

'  Hee  also  the  section  on  compIicatioQs. 
'  Zwolf  Briefo,  1.  c,  p.  iJO. 
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give  a  detailed  description  of  the  very  numerous  shades  of  color 
produced  by  the  admixture  of  blood-corpuscles,  and  by  the 
chemical  changes  which  gradually  take  place  under  the  action 
of  the  air  upon  the  hfematine  of  the  blood-  Those  who  are  inter- 
ested in  the  subject  will  find  an  exhaustive  description  given  by 
Grisolle.  For  a  description  of  the  characteristic  alterations  in 
the  expectomtion,  which  imply  changt-s  in  the  local  process, 
e.g.^  the  black-green  sputa  of  pulmonaiy^  gangrene,  the  grass- 
green  of  abscess  of  the  lungs,  etc.,  the  reader  is  referred  lo  the 
articles  on  these  affections. 

Reniak  was  the  first  to  call  attention  to  the  fact  that  casts  of 
the  smaller  bronchi  are  to  be  found  in  the  expectoration  of  pneu- 
monia during  the  height  of  the  disease.  It  is  not  always  easy 
to  demonstrate  their  i)resence.  The  sputum  should  be  shaken 
in  water,  and  then  the  suspicious  little  graj'ish- white  particles, 
wliich  are  best  distinguished  from  the  rest  of  the  ma&s  by  their 
color,  should  l>e  seijarated  from  it.  Remak  supposes  that 
these  exists  are  formed  fi-uui  the  tibrine  set  free  by  the  inflamma- 
tion. Grisolle,  Gubler,  and  Kuss  maintain  that  the  fibrine  of  the 
blood  plays  the  most  important  part  in  their  formation.  The 
last  two  of  these  writers  have  found  ciliated  epithelium  still 
covered  witli  cilia  on  the  coagula.  This  is  their  chief  reason  for 
opposing  the  theory  of  Remak.  Besides  these  formed  elements 
there  are  also  found  in  the  pneumonic  sputum,  upon  micro- 
scopic examination,  a  very  large  number  of  pus-corpusclex, 
together  with  epithelial  cells,  more  or  less  altered,  from  the  air- 
passages.  The  chemical  analysis  of  the  expectoration  gives 
results  of  little  value,  unless  we  ascribe  importance  to  the  lari^e 
quantity  of  mucine  and  to  tlie  trace  of  iron  in  the  ashes. 
Whether  sugar  can  or  cannot  be  discovered  in  the  pneumonic 
sputa  by  means  of  the  reduction  of  tlie  oxide  of  copper,  as  in 
Trommer's  test,  is  quite  a  matter  of  indifference,  because  there 
is  no  way  of  separating  the  exp<?ctoration  from  tlie  secretion  of 
the  mouth.  It  appears  from  a  note  in  Grisolle  that  Walshe  has 
ascribed  an  undue  importance  t(»  tliis  reaction.  If  tlie  fluids  of 
the  tissues  are  saturated  with  bile  pigment,  its  presence  in  the 
sputa  may  be  detected  by  the  usual  reactions. 
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The  pneumonic  sputa,  which  contain  blood  and  large  quan- 
tities of  mucine,  make  their  appearance  in  many  cases  very  early 
in  the  disease.  Grisolie  states  tliat  in  one  hundred  and  thirty- 
one  patients  he  obsen'ed  them  on  the  first  day  forty -five  timess 
on  the  second  thirty-one  times,  and  on  the  third  and  fourtli 
fourteen  times  each.  As  a  rule  tliis  characteristic  expectoration 
continues  until  the  cessation  of  the  constitutional  symptoms,  but 
it  is  more  bloody  during  the  first  few  days ;  at  least  it  appears 
to  be  so,  but  perhaps  the  subsequent  decomposition  of  the  color- 
ing matter  of  the  blood  may  account  for  this  diffei-ence. 

The  quantity  of  the  pneumonic  expectoration  is  not  very  con- 
sidei"able.  Riesell-Huppert '  has  carefully  weighed  the  quanti- 
ties expectorated,  and  has  found  during  the  height  of  the  disease 
a  maximum  of  07.3  grammes  (1,0:3S.G8  grains),  with  5  grammes 
(77.16  grains)  of  dried  residue  ;  and  a  minimum  of  35.7  grammes 
(550.87  grains),  with  1.9  grammes  (29.32  grains)  of  dried  ix^sidue. 
In  tJie  case  reported  the  whole  of  the  left  lung  was  consolidated. 
During  the  period  of  absorption  of  the  exudation  the  quantity 
of  expectoration  fell  linally  to  8.8  giummes  (135.81  grains),  with 
1  gramme  (15.43  gi-ains)  of  dried  residue. 

It  is  by  no  means  an  uncommon  occurrence  for  the  character- 
isiic  expcvhratioii  to  he  entirelij  ahsrnf.  BuhTs  explanation, 
that  in  these  cases  the  alveolar  croup  extends  but  a  short  dis- 
tance bej'ond  the  iuCundibtila,  I  r(*gard  as  satisfactory;  at  least 
so  far  as  the  anntoinical  crmditi«»ns  are  concerned. 

Young  children  generally  swallow  the  sputa,  so  that  it  is 
impossible  to  estimate  the  quantity,  but  it  is  usually  more 
abundant  than  in  older  persons  ;  there  are  numerous  exceptions, 
however,  to  this  rule.  In  the  pneumonia  of  cachectic  indivi- 
duals and  drunkards,  the  expectoration,  if  there  be  any  at  all, 
is  usually  inconsiderable.  Under  all  these  circumstances  the 
sputa  may  be  merely  catarrhal,  and  in  the  aged  this  is  the  rule. 

Among  the  anomalies  prosenti^d  by  the  expectoration  in  pneu- 
monia, the  iirst  to  be  considered  is  the  more  copious  admixture 
with  blood,  or,  in  other  words,  the  occurrence  of  actual  hemor- 
rliage.     I  think  we  have  no  right  to  deny,  without  further  evi- 

'  Untersuchiin^'rm  tihor  ilen  StickstofFutnaaU  iu  ciumu  Folk'  vuu  Pncumoule.   Leip- 
u^er  DisaerUtioti  vuu  liUJ'X 
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dence,  that  considerable  hemorrhages  may  occur  in  croupous 
pneumonia ;  but  it  cannot  be  too  strongly  insisted  that  such  an 
occurrence  is  extremely  rare. 

Daring  the  past  twelve  years  I  have  seen  at  least  one  thousand  cases  of  pneu- 
monia, and  I  cannot  recall  a  single  uncomplicated  case  in  which  anything  occurred 
which  could  be  regarded  as  a  hemorrhage.  The  danger  of  confounding  croui>ou8 
pneumonia  with  Buhl's  desquamative  pneumonia  is  very  great,  and  in  many  cases 
scarcely  to  be  avoided.  In  other  cases  scorbutus,  purpura  hemorrhagica,  or  some 
other  similar  affection  may  coexist  with  the  pneumonia.  It  is  not  easy  to  distin- 
guish these  cases  at  first  sight,  but  on  more  careful  examination  they  will  be  found 
to  differ  anatomically  from  the  croupous  form  of  the  disease ;  so  that  it  is  indispen- 
sable, in  my  opinion,  to  regard  the  "pneumonia  hremorrhagicu "  as  a  distinct  affec- 
tion. It  may  be  difficult  to  draw  sharp  distiactioiis  in  such  cases,  as,  fur  instance, 
between  croupous  pneumonia  and  the  pneumonia  of  dnnkards,  but  the  attempt 
must  some  day  be  made. 

The  presence  of  a  somewhat  larger  amount  of  blood  than 
usual  in  the  expectoration  is  unimportant,  and  we  should  be 
careful  not  to  dinw  prognostic  conclusions  from  such  an  occur- 
rence. Some  writers  maintain  that  a  considerable  pulmonai-y 
hemon-hage  is  less  ominous  if  it  occur  during  a  croupous  pneu- 
monia than  if  it  take  place  apparently  spontaneously. 

Tlie  "  pneumonic  sputum  "  is  generally  regarded  as  a  pathognomonic  symptom. 
Its  viscidity  and  the  finely  divided  state  of  the  red  blood-corpuscles  in  tlie  cxi^ec- 
toration  are  generally  regarded  as  characteristic.  The  evidence  from  this  symptom 
is  inconclusive,  unless  fibrinous  casts  are  abo  shown  to  be  present.  I  have  several 
times  seen  an  expectoration,  exactly  similar  in  other  respects  to  the  pneumonic 
sputa,  in  general  miliary  tuberculosis  which  was  localized  especially  in  the  lungs.' 

If  there  be  any  considerable  amount  of  atdevia  of  the  lungSy 
it  may  be  recognized  by  the  diminished  viscidity  of  the  expec- 
toration, which  is  also  more  albuminous  and  contains  larger 
bubbles  of  air. 

Other  anomalies  will  be  considered  among  the  terminations 
or  complications  of  croupous  pneumonia.  It  may,  however,  be 
mentioned  here,  that  as  death  approaches  the  expectoration 
often  ceases  entirely. 

'  See  my  article :  "  Zar  Diagnose  der  acuten  Miliartuberkulose."  Berlin,  klin. 
Wocbenacbrift,  1872,  Na  0. 
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Condition  cf  Nutrition 

In  the  present  condition  of  our  knowledge  no  other  symptom 
eeems  to  have  so  important  an  influence  lapon  the  nutritive 
changes  in  the  body  as  the  fever.  If  the  nature  of  tliis  influence 
were  to  be  mvestigat^?d  in  a  tlioroughly  scientific  manner,  it 
would  he  necessary  to  answer  the  following  questions :  Do  the 
lesions  of  the  respiratory  surface  make  any  difference  in  tlie 
amount  of  debris  which  accumulate  in  the  body  as  the  result  of 
the  fever?  Or  does  the  withdrawal  of  matter  from  the  body  by 
means  of  the  exudation  have  any  subsequent  effect  upon  the 
total  metamorphosis  effected  by  the  fever  and  the  respii-atory 
derangement  together  '*.  It  is  only  necessary  to  state  these  prob- 
lems to  show  how  far  we  are  from  their  solution. 

In  rcgftrd  to  the  tlesinictive  metamorphosis  in  fever,  we  have  no  satisfactorj 
inforniatioa  No  one  accustoiuet'.  to  stdctly  scicntillc  modi's  uf  thought  will  lie  st 
all  satisfied  by  the  rccunt  work  of  Senator.'  No  amuunt  of  huDL-st  labor  can  replace 
the  luck  of  critical  acuiiien  which  ia  bo  evident  in  these  investi^fttiona. 

I  liave  already  referred  to  the  investigations  of  Riesell  and 
Ilupport,  wliieli  were  specially  du-ected  to  an  examination  of 
the  nitrogenous  changes  in  croupous  pneumonia.  Conducted 
with  scientific  caution,  and  distinguishing  clearly  between  hypo- 
thesis and  facts,  they  are  extmoi'dinaiily  well  adapted  to  show 
the  dilfii'ulties  which  beset  our  efl'urta  to  acquire  information 
upon  these  points. 

Tlif  writers  cxaminod  hy  strict  methods  the  nitrogen  ingested,  and  the  amount 
disrlijiri;ed  thrmi<,'!i  tlip  urine,  fiectis,  and  c'Xi)cctonition  in  a  patient  twenty-five 
yean*  of  ag,'  jH  •^yith  pneumonia.  The  cxiiraiiiation  berritn  forty  lumrs!.  after  the 
commejicemcnt  of  the  diaca.se,  and  extended  over  twenty-eight  days.  This  spac« 
of  time  is  divided  by  the  writers  into  separate  periods. 

A.  Hiijk  FcBM-  {Tt  days). 

Nitrogen  ingested       —    2.05  grm,      (45.52  grains.) 
"        discharged  =  86.35    •'     (]. 332.09  grains.) 
Weight  of  body  at  the  beginning  of  the  period  =  .53.279  kilo.  (117.42  ibs.) 
end                 "           "       =53.000    "     (115.93  lbs.) 
Difference  in  weight  of  body =    0.678    "        (1.49  Ilw.) 


'  Untcrsiichnngcn  iiber  den  fiobcrhaften  Process  und  seine  Bebandl ong'.    Berlim, 
1873,  nirschwald 
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The  excess  of  nitrogen  v.-hich  was  derived  from  the  body  was  83. 8S  grm. 
(1283.39  grains),  which,  according  to  Voit's  calcuhitions,  corresponds  to  about 
8.45  kiln.  (5.31)  lbs.)  of  flesh,  or  nlioiit  ten  per  cent,  of  the  whole  amount  of  the 
patiflBt',.  flesh  at  the  time  ttie  investigation  wan  begun. 

B,    Abiorptiiyn  of  the  ETinhilion  (ffi  dnya). 

Nitrogen  ingested      =     42.96  gmi.    (663.03  grains.) 
discharged  =  135.44    "     f2,0t»0.;sa  grains.) 
Weight  of  body  at  the  iwginning  of  the  period  =  53.000  kilo.  (1 15.03  lbs.) 

end  "  "         =61.098    "     (112.61  11>8.) 

Difference  in  weight  of  body =    1.502    "         (3.32  lbs.) 

Excess  of  nitrogen  derived  from  the  body  =  92.48  grm.  (1,427.30  grntns).  Tliia 
somewhat  larger  losa  of  Inxly  weight  should  not  be  regarded  as  wholly  due  to 
destructive  mctamorpIiKsis  of  the  tissues,  beoiuse  during  thia  ijcriod  the  exudation 
was  Ijcing  absorbed  and  ite  nitrogen  was  piwsing  into  the  litood  and  being  burned. 
In  what  quantity?  (The  body  weight  on  the  sixth  day  of  the  disease  was  more 
than  2.5  Idlu.  (3.5  IW)  Icaa  than  it  was  twenty-four  hours  before.  If  this  statement 
ia  not  a  typographical  error  I  am  at  a  loss  to  explnin  it.)  At  any  rate  tliin  much 
may  be  said:  During  the  wiiole  period  of  eleven  days  the  body  of  the  imtient 
coRiumcd  n)uch  mort'  nitrog-n  than  it  received,  and  thia  dt-firit  aninuntetl  to  almiit 
one-firth  of  the  whole  quantity  of  nitrogen  in  the  body  ut  the  bcginuing  of  the 
period. 

C.   Banning  of  Gonwlfteener  (7  dajrs). 

Nitrogen  ingestfnl       =  I.W.72  grm.  (2,320.15  grniiu,) 
dlsclmrged  =  1(54.17    "    (3,53:1.73  graina) 
Excess  derivetl  from  the  boiTy  =     13,45    "        (207.58  grains.) 
Weight  of  IxHly  at  the  lieginning  of  the  period  =  51.008  kilo.  (1 12  fJl  llx*.) 
end                "         "         =50.200    "      (110.04  lbs.) 
Difference  in  weight  of  body =    0.808    "         (l.yr  lbs.) 

D.    IU$toration.  arid  Inereaae  of  Nitrogen  (7  days). 

Nitrogen  ingested       =  184.47  grm.  (2,847.03  grains.) 

discharged  =  181.03    "      (2,807.83  grains.) 

Increase  of  nitrogen   =      2.54    "         (39.30  grains.) 

Weight  of  body  at  the  l>--giiining  of  the  period  =  50.200  kilo.  (110.04  IIjs.) 

end  "        "        =50.970    "      (112.33  lU.) 

Difference  in  weight  of  body =    0.770    *'         (1,0!)  lbs.) 

After  the  definitive  defervescence,  which  in  thia  case  occurred  on  the  seventh 
day  of  ol»crva(iim,  there  still  followed  twelve  days  in  which  excri'ti'd  uilrogi.'n  wns 
deriTcd  from  the  body,  Tlien  for  the  first  time  the  ingested  and  ili.seliRrg<'d  nitro- 
gen l>ecame  equal  in  amount.  Tlie  increase  of  nitrogen  retained  after  this  wafi  very 
insignificant.    Tliis  very  laborious  investigation  gives  va  very  valuable  information ; 
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it  shows  clearly  and  conviacingly  that  the  disturbances  which  occur  in  pneumonia 
are  of  a  very  profound  clmricter;  nnd,  moreover,  tliat  the  mere  observation  of  tbe 
wuight  of  the  body  ia  entirely  valueless.  The  total  differenco  is  about  3  kiln, 
(6.61  lbs.),  about  six  per  cent.,  and  the  quantity  of  nitrogen  in  the  body  Ui  lecsencd 
by  from  twenty  to  twenty-five  per  cent.  We  thus  sec  how  little  foundation  there 
is  fur  the  couclusion,  so  often  drawn  in  practice,  that  the  restoration  is  complete 
when  the  body  has  recovered  its  original  weighL 

In  regard  to  the  discharge  of  carbonic  acid  we  know  almost 
nothing,  not  to  Bpt-ak  of  our  ignorance  in  respect  to  its  forma- 
tion ;  wliile  the  clianges  wliich  take  place  in  the  non-nitrogenous 
organic  substances  are  involved  in  complete  obscurity. 

At  least  I  am  not  at  all  satisfied  that  any  reliance  can  be  placed  upon  analyses  of 
the  air  res}jired  for  fifteen  minutes  at  a  time  once  or  twice  daily.  Even  where  the 
experiments  are  mnde  at  the  Banie  hour  of  the  day,  with  the  patient  perfectly  quiet 
in  bi;d,  and  using  the  Siuuc  uppa  rat  up,  I  cannot  admit  that  the  results  are  fairly  com- 
liaralilc  will  each  other,  even  though  days  separated  by  only  a  sliort  interval  be 
chiisen  for  comparison.  The  time  of  day  is  hero  the  only  constant  quantity,  espe- 
cially when  the  patient  is  distnrbr-d  by  the  use  of  the  apparatus,  and  respires  under 
abnoraml  condition.i.  The  limits  of  error  in  sucli  investigations  are  aWilutely  inde- 
terminable, as  every  one  must  admit.  If  any  one  is  satisfied  with  such  a  result, 
habcat  Mi. 

In  regard  to  the  metamorphosis  of  the  inorganic  matters,  our 
ignorance  is  just  as  roinplete.  To  all  appearance  the  bodj  in 
rrnupnus  pneumonia  losi's  but  little  of  its  fulnesp,  except  where 
tlie  treatment  lian  been  iinproper,  and  regains  its  former  condi- 
tion very  soon  after  the  txirmtnation  of  the  fever.  The  capa- 
eit}'  for  work,  however,  requires  more  time.  Tliis  fact  is  mon:* 
noticeable  in  persons  who  belong  to  tlie  bettiT  classes,  and  are 
engaged  in  intellectual  pursuits.  I  do  not  think  that  Croethc, 
four  weeks  after  a  pneumonia,  would  have  been  able  to  write  a 
scene  of  Faust;  a  wood-cutter  by  this  time  could  resume  his 
full  work. 

Organs  of  Digestion. 

In  pneumonia  anorexia  is  a  constant  symptom,  as  it  always 

is  in  the  febrile  state.  In  severe  cases  it  may  be  even  more 
marked  tlian  in  other  diseases,  on  account  of  the  urgent  diffi- 
eulty  of  respiration  which  occupies  the  patient's  wliole  atten- 
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tion.  He  has  no  time  to  hold  his  breath,  no  time  to  swallow, 
least  of  all  to  masticate.  Moreover,  the  act  of  swallowing  fre- 
quently excites  distressing  and  long-continued  jiaruxysms  of 
coughing.  In  many  instances  the  patient  endures  tlie  torment- 
ing thii-st  rather  than  satisfy  it  at  the  expense  of  cough.  This  is 
seen  most  conspicuously  in  practice  among  children. 

This  state  of  things  is  one  of  grave  importnnee,  independently  of  the  diminution 
in  the  secretion  of  the  dii^estive  juices  incident  to  the  febrile  condition.  One  must 
witness  for  himself  the  dread  with  which  everything  is  rejected  tliat  cnn  excite 
coughing,  before  he  can  fully  appreciate  the  danger  of  this  condition.  I  hnve  seen 
cases  in  which  it  was  neceissary  to  give  an  injection  of  morphine  in  the  neighbor- 
hood of  the  larynx  in  order,  by  local  alleviatioo  of  the  irritable  cough,  to  induce 
the  patient  to  take  a  single  tablespoouful  of  a  necessary  active  remedy. 

Vomiting  is  a  frequent  initial  symptom  in  children,  occur- 
ring in  about  half  the  cases;  sometimes  it  is  repeated  several 
times.  In  adults  it  occurs  more  rarely.  Many  writers,  as,  for 
instance,  Magnus  Huss,  avscribe  it  to  an  irritation  of  the  vagus, 
supposed  to  be  produced  by  the  pulmonary  inilammation. 
Granting  tlte  possibility  of  tliis  explanation,  it  must  bi^  remem- 
bered that  every  febrile  attack,  which  sets  in  .suddenly,  is  very 
often  initiated  by  vomiting.  Tins  symptom  occurs  during  the 
course  of  the  disease  from  the  following  causes  : 

1.  From  cerebral  irritation^  especially  in  pneumonia  of  the 
apex.  In  these  cases  the  vomiting  is  always  violent,  generally 
explosive,  comt^'^  on  suddi-nly  without  premonition,  and  may  lanf. 
for  several  days.  It  is  troublesome  to  tlic  patient,  but  in  other 
respecta  is  without  ominous  significance. 

2-  From  severe  convulsive  cough.  The  tough  mucus,  which 
clings  to  the  epiglottis,  and  soniftimes  the  elongated  and  swolhMi 
uvula  act  during  the  paroxysms  of  coughing  as  mechanical  irri- 
tants to  the  mucous  membrane  of  the  throat.  This  is  perhaps 
the  most  common  variety.  It  may  be  easily  recognized  by  its 
being  preceded  by  coughing  and  gagging. 

3.  From  indigestion  and  medicines.  When  the  attack  of 
pneumonia  is  ushered  in  with  the  stomach  full  of  food,  tin-  ini- 
tation  may  arise  from  this  source,  and  may  last  for  elays,  ('.•spe- 
cially in  children.     The  same  tiling  may  occur  in  adults,  though 
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witli  less  frequency.  It  is  hardly  n-^cessary  for  me  to  refer  to 
the  emetic  action  of  the  various  remedies  which  are  in  common 
use  in  the  treatment  of  pneumonia. 

In  older  persons  vomiting  from  any  cause  is  exceptional. 

In  at  least  three-fourths  of  all  the  cases  the  bowels  are  con- 
sffpated;  several  days  elapsing  before  a  spontaneous  discharge 
takes  place.  The  stool  which  then  occurs  is  hard,  but  otherwise 
presents  no  chaiucteristic  alteration.  Diarrha'a  sometimes 
occurs.  There  may  be  three  or  four  painless,  not  very  thin  dis- 
charges. A  profuse  diarrhoea  is  unusual,  and  rarely  requires 
treatment. 

The  to7igue  presents  all  the  changes  which  occur  in  the  febrile 
condition,  ft-om  a  slight  coat  to  the  hard,  cracked  tongue,  cov- 
ered with  dirty,  bloody  sordes.  Throat  catarrh,  with  more  or 
less  swelling  of  tlie  uvula,  is  not  at  all  uncommon. 

Tlie  di*rangementa  of  the  stomach  and  intestines  rarely  de- 
pend upon  ajiy  more  serious  lesion  than  a  slight  catarrh. 

The  liver  takes  no  din^ct  share  in  the  pneumonic  process.  In 
fatal  cases  it  may  be  engorged  f  I'om  passive  congestion.  I  have 
sometimes  seen  perihepatitis  on  the  diaphragmatic  side  of  the 
organ.  Tlie  inflammation  had  arisen  in  a  pleuritis  accompany- 
ing the  pnimm(tnia,  and  had  passed  from  tlie  diaphragmatic 
pleuiti  to  the  muscle,  and  rlience  to  the  covering  of  the  liver. 
Icterus  catarrhalis  is  not  uncommon  ;  according  to  some  writers 
it  is  quite  a  frequent  transient  symptom.  In  regard  to  its  sig- 
niHcance,  see  elsewhere.' 

In  opposition  to  most  writers,  I  have  found  the  spUen  gen- 
erally enlarged  in  pneumonia,  sometimes  even  to  a  considerable 
extent.  This  fact  cannot  be  ex]ilain('d  by  malaria  retained  in 
the  s}'stem,  as  Lebi>rt '  has  endeavored  to  prove  by  liis  expe- 
rience in  Breslau  in  regard  to  enlargement  of  the  spleen,  for  in 
Kiel  there  was  but  little  int^^rmittent  fever,  and  still  less  in 
Tiibingen;  and  yet  in  both  ])lace9,  according  to  my  experience, 
splenic  enlargement  was  mon*  frequently  present  than  absent. 
The  spleen  does  not  exhibit  any  anatomical  peculiarities. 


'  See  Forma  and  Oomplieatioaa  of  Pnenmonm. 
'L.O.,  p.  585. 
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Kidneys  and  XJrvne, 

In  fatal  cases  of  pneumonia  changf's  in  tlu?  distribution  of  the 
blood  are  found  also  in  thf  kidneys,  When  the  fever  is  at  fill 
high,  catarrh  of  the  pelvis  is  generally  present,  extending  to  tlie 
straight  renal  tubules,  and  producing  desquamation  of  the  epi- 
thi'liura.  The  more  serious  lesions  do  not  belong  to  pneumonia 
as  such. 

At  the  outset  of  the  disease  the  urine  is  lessened  in  quantity, 
the  dirainntion  during  tlie  first  few  days  not  being  very  great, 
but  at  the  height  of  the  attack  amounting  to  about  one-half  of 
the  normal  quantity.  For  a  strong  adult  tlie  d:uly  avernge  is 
about  fi-om  800  to  1,000  ccm.  (1.4  or  1.7  pints),  during  the  later 
days  of  the  disease,  Sonujtimes  it  is  much  smaller,  400  com. 
(0.7  pint),  or  less.  Tlie  restoiutinn  of  the  normal  quantity  does 
not  coincide  with  the  crisis  of  flie  disease.  Several  days  always 
elapse  ])efore  this  occurs.  In  some  cases  during  the  early  part 
of  convalesceni^e  considerably  m<.>re  than  the  normal  amount  is 
discharged.  The  polyuria,  which  is  occasionally  notic<-d  as  a 
transient  symptom  in  many  felu-ile  disease's,  I  have  never  seen 
in  pneumonia.  The  specific  gravity  of  the  urine  is  always 
increased:  it  ranges,  as  a  rule,  at  about  1.025;  minimum,  ahont 
1.019;  maximum,  l.Oi^O.  Lebert  gives  it  as  high  as  1.03.").  Tin; 
color  is  always  darker  than  natural,  between  four  and  six 
of  Neubaner  and  Yogel's  color  sca^.^  On  cooling,  the  urine 
precipitates  a  reddish-yellow  sediment,  consisting  chieily  of 
amorphous  acid  urate  of  soda,  a  few  crystals  t»i  free  uric 
acid,  and  ejiitheltum  of  the  urinary  ])assages  in  a  more  or  less 
advanced  condition  of  fatty  degeneration.  Sometimes  fliere 
may  also  be  found  is(>lated  crystals  of  oxalate  of  linu-.  This 
copious  sediment  mtikes  so  strong  an  impression  upon  uon- pro- 
fessional persons,  that  the  'Uhick,  red  urine'"  is  one  of  the 
symptoms  most  frequentlj*  n^memberwl  and  voluntarilj'  men- 
tionwl.  The  reaetion  of  the  urine  is  usually  acid.  The  total 
quantity  of  acid  is  really  diminished,  but  relatively  it  is  con- 
siderably increased.' 


*  Ifeubauer-  Vogel.  Anleitnng  zur  AnalfHC  des  Hams.  Zwoitu  Abtlieilung, 
VOL.  v.— 7 
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The  urea  is,  perhaps,  without  exception,  increased  in  pneu-l 
monia.     The  percentage  may  rise  as  high  as  5  per  cent. ;  the 
daily'  quantity  dischai^ed  may  vary  from  almost  entire  absence 
to  70  grm.  (1,()80  grains)  in  vigorous  persons  \Brattler,  J.  Vogel), 

The  uric  acid  is  not  so  much  increased  at  the  height  of  the  dis- 
ease as  is  commonly  supposed.  A  not  considerable  excess,  how- 
ever, always  makes  its  appearance  in  the  urine  discharged  from 
twenty-four  to  forty -night  hours  after  the  defenrescence  (Bartels). 

Tlie  excretion  of  chlorine  decreases  rapidly  from  the  very 
commf^ncetrivnt  of  the  disease,  and  may  fall  to  a  minimum.  Its 
diminution  is  not,  however,  specitit-ally  characteristic  of  croupous 
pneumonia,  because  it  is  found  also  in  all  acute  febrile  affections 
(J.  Vogel). 

The  sulphuric  acid  is  also  generally  diminished. 

Tile  quantity  of  phosph'trtc  acid  is  mucli  more  variable. 
Sometimes,  even  at  the  height  of  the  disease,  the  daily  excretion 
is  niucli  above  the  normal  (J.  Vogel). 

The  time  has  gon^  by  when  a  boilery  for  urine  was  regarded 
as  indisjierisable  f(*r  a  ]>liysi<'iturs  scientitic  progress,  and  I  dare 
say  we  are  all  grateful  for  thy  deliverance. 

Fur,  t!if  nirparcnt  certainty  giv<'n  to  the  estimation  of  the  nutritive  changes  by 
tho  easily  m>mi]iulalile  methods  of  rhi-iuiral  analysis,  eTt-n  in  the  hands  of  the  inex- 
poricnctd,  has  led  iv  an  iramcns'i  amount  of  lubor,  hut  to  extraordinarily  few 
reaultg  of  scientific  or  prnctical  ralue.  How  little  reliance  can  be  placed  upon 
imposin<j  arrays  of  figurrs  is  wt-ll  showti  hy  the  difliculties  experienced  in  the 
investi)j::itioriH  at  Mmiicli,  in  cxplainiiii;  tliu  i-riidc  results  of  single  analyws  of 
iiriiH',  which  prolmhly  at  no  time  represented  the  totnl  daily  discharge.  The  well- 
jiroVL'd  fuct-s  wo  do  pussess  are  only  i)artinlly  fsusceptihle  of  a  physiological  ciplft- 
nation.  The  scantint^ss  of  the  water  di-idmrjTi'd  in  the  urine,  a  symptom  which  is 
more  notireaide  in  pneumonia  than  in  other  fel)ri!c  diseases,  is  probably  due  to 
more  than  one  cuuhlv  It  may  tx"  explained  by  a  change  in  the  compasition  of  the 
l)h>o<l,  induced  i>y  the  exudation  in  tlic  lungs,  or  by  altered  pressure  in  the  kidneys, 
inconsequence  of  derMngfd  aetinn  of  the  heart.  Here  our  knowledge  ends.  The 
copious  sediment  is  due  to  tlie  scantiness  of  the  water  in  the  urine.  In  regard  to 
the  increase  of  ureji,  I  refer  to  my  previous  remarlvs  on  the  excretion  of  nitrogen. 
The  f:ict.  ascirlninrd  by  n.irti-ls,  that  th  re  is*  always  an  excess  of  uric  acid  dis- 
f'linr;rr-d  after  the  defervescence,  is  explainvfl  by  liiin  a.s  follows:  During  the  con- 
tinuance of  the  fever  an  unusually  l.'irjre  amount  of  nitrogenous  matter  becomes 
oxidized,  and  gradually  p.'Lsscs  thmu^ili  the  different  intermediate  step.?  to  the 
formatiou  of  urea.      At  the  moment  when  the  fever  ceases  the  conditions  beconie 
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more  imfavopable  for  oxidation  than  tUcy  were  during  the  heiglit  of  the  fever. 
Under  tbeae  circumsUinces  some  of  the  imperfectly  fonued  producta,  more  particu- 
larly the  uric  acid,  "whicb  have  accumulated  in  large  quantities  in  the  tissues,  «ppnar 
in  the  nrine  according  to  tlieir  degree  of  solubility.  It  cannot  be  denied  that  this 
hypothesis  is  yery  plausible. 

Chlorirtr  has  played  a  very  important  part  in  its  time  in  the  pathology  of 
pneumonia.  The  diminution  of  this  Bulwtance  in  the  urine  lias  been  asserted  to  be 
a  dia^ostic  and  prognostic  symptom.  The  careful  invcBtigations  of  J.  Vogel  have 
Bho;m  the  fallacy  of  this  opinion.  Tlie  lack  of  chlorine  in  the  urine  in  febrile  dis- 
eases may  l)c  explained  by  tliu  fact  that,  when  the  supply  of  clilnrinc  is  much  ditnin- 
iihed,  the  I>ody  retains  whiitevcr  chlorine  is  set  free  l»y  tlie  coiH-utnption  of  the 
tiaaneB.  Kaupp's  experiments  have  demonstrated  tlie  possibility  of  stufling  (cblor- 
mSBtung)  of  the  human  body  with  cldorine;  and  I  hare  satisfied  myself  by  an  inves- 
tigation upon  this  point  that  even  much  larger  ciunntities  tbiin  are  stated  by  this 
writer  may  be  retained  for  a  long  lime.  Tlje  physiological  relations  of  tufphuric 
add  are  far  less  understood.  It  is  possible  tliat  it  also  may  be  retained,  and  the 
■une  may  be  said  of  the  phogphotie  acid.  In  tlio  latter  case,  however,  the  conditions 
•re  niore  complicated,  l>ccau9e  this  acid  is  supjwsed  to  have  a  doutije  source,  one  in 
the  albuminous  substance  of  the  tissues,  and  the  other  in  tlic  bloor].'  It  is  obvious 
also  that  tlie  inorganic  salts  derived  from  the  tissues  will  lie  found  in  diminished 
quantity  in  the  urine  in  consequence  of  their  passing  into  the  pneumonic  exudation, 
or  on  account  of  anomalies  in  the  perspiration  and  discharges  from  the  bowels. 
These  changes,  in  order  to  Ije  clearly  understood,  must  be  studied  in  coimcction 
with  the  total  tissue^metamorphosis. 

Abnormal  Substances  in  tlie  Urine. 

Small  quantities  of  albumen  are  verj'  oft<?n  prespnt  in  the 
urine  of  pneumonia.  Albnnicn  would  probably  be  fouiul  in 
every  case  if  examinations  were  made  every  day.  Qnaiifities 
wlik'h  can  be  weighed  are  comjiaratlvely  rarely  met  with.  If  the 
amount  be  at  all  considei-able,  a  careful  search  will  always  n-veal 
casts.  Albuminuria  has  no  prognostic  sifrnificuice  in  croupous 
pneumonia,  or  at  least  only  in  tin;  exceptional  ca.ses,  in  whicli  it 
shows  the  occurrence  of  acute  nephritis  or  the  previous  existence 
of  kidney  disease. 

It  descrres  to  be  mentioned  here,  that  when  the  urine  in  pneumonia  contains  a 
Large  percentage  of  urea,  nitric  acid  may  produce  a  precipitate  of  nitrate  of  urea, 
which,  upon  superficial  examination,  may  be  mistaken  for  all>umen.  A  similar  error 
may  arise,  though  of  course  less  frequently,  when  a  little  nitric  acid  is  poured  into 

'  Ludwiff,  Physiologie,  EI.,  p.  403. 
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urine  containing  much  neutral  urate  of  soda.  The  doudint»»  in  tiiis  case  depends 
upon  the  acid  urate.  To  avoid  mistiike,  the  norico  in  testing  urine  for  albnmm 
sliould  iilways  follow  the  method  reconimended  originally  l>y  Panutn.  and  after- 
wards popularized  by  Hoppe-S'.'ylcr:  to  equal  quantities  of  urine  and  a  saturated 
>«ohition  of  sulphate  of  soda,  acetic  acid  is  freely  added,  and  the  mixture  bested. 
Witli  this  precaution  deception  is  impossible. 

When  pneumonia  is  complicated  by  icterus  the  bile  pigment 
may  hv  discovered  in  the  mine  by  its  well-known  reaction  with 
nitric  acid  containing  some  nitrous  acid. 

Care  should  be  taken  not  tu  infer  the  presence  of  bile  pigment  solely  from  the 
rapid  and  marked  reaction  of  the  coloring  ranlter  of  the  urine  with  nitrous  add 
in  urine  which  is  very  rich  in  urea,— a  mistake  not  infrequently  made  in  practice. 
The  ijfecn  color,  which  is  the  first  sign  of  the  oxidation  of  the  bilirubin,  must 
he  ilcmoustrated ;  if  it  be  aljsent,  the  evidence  is  inconclusive, 

No  other  abnormal  substances  are  known  to  be  present  in  the 
urine  nf  pneumonia.  It  is  not  impossible,  howei'er,  since  Barter s 
obstTvatiun  in  regard  to  the  increased  excretion  of  uric  acid  is 
undoubtedly  correct,  that,  along  with  the  uric  acid,  otlier  incom- 
pletel}'  oxidized  derivatives  of  albumen  may  l)e  present  after  the 
occurrence  of  defervescence. 


Conflithn  of  the  Skin. — Eruptions. 

Mention  has  already  been  made  of  the  properties  of  the  per- 
spiration in  pneumonia,  and  also  of  the  occurrence  of  the  charac- 
ti-ristii- miliniy  •■rnption.  The  most  frequent  eruption  is  herpes 
faciali.s,  whirli  is  ]iresent  in  from  two-fifths  to  one-half  of  all  the 
cases,  including  nil  periods  of  life,  nnd  usually  makes  its  appear- 
auc'  ffimi  fhi»  second  to  the  fifth  day  of  the  disease,  but  in  a  few 
iristuuces  even  later.'  As  a  ruU',  an  eruption  of  hei-pes  is  a  favor- 
ablf  ])ir>i^nostir  symptom. 

Fi-w  nrute  febrile  diseases  are  so  freqnenUy  accompanied  by  herpes  as  croupoos 
piii^umoniji.  Intrrnrittent  fever  comes  next  in  frequency,  with  about  30  per  cent, 
(Oriesinger).  Lehert  thinks  he  hits  ol>servi'd  Incal  dilTerencos  of  frequency;  but  for 
Breslnu,  where  herpes  is  s.'iiil  to  bo  more  eotninon  than  in  Zurich,  he  gives  the  unua- 
ually  sinull  proportion  of  13  per  cent.     Drnsche'  gives  40  per  cent,  for  the  caMi 
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'  nomwi,  Arch,  dor  HeOkuaJe,  VIII.  Jahrg.,  18G7,  p.  478. 
'  In  Canatatt'a  Jahrcsbericht  f.  1800,  Uil.  HI.,  p.  307. 
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obserred  in  Vienim,  (Jcisslcr,'  43  per  cent,  for  Lcipziy.  Tlie  latter  has  adduced 
strong  evidence,  at  IcoHt  for  the  421  cases  ciirefully  stuilied  by  liim,  that  herpes  hnn 
a  prognostic  signiliaince.  To  reproduce  tliJs  evidence  entire  would  oblige  me  to 
enter  too  much  into  detuils.  I  Beluct  only  a  few  figures.  Out  of  1H2  cases  of  pneu- 
monia, wilh  herpes,  17  died  (9.3  per  ceut.) ;  out  of  239,  without  herpes,  70  (20.3  per 
cent.].  Of  the  whole  number  159  were  over  thirty  years  of  age.  Of  tliese,  50  bud 
herjtts,  and  10  (20  per  cent.)  died;  IfiU  bad  no  berp<  s,  and  the  mortality  wiik  ilti 
(53.3  per  cent.  J.     In  a  few  cases  herpes  may  occur  eke  where  than  on  the  face.' 

At  present  we  are  wLolly  unable  to  explain  why  berpes 
sltoiild  have  a  favorable  prognostic  significance. 

Oceasioiially  croupous  pneumonia  is  accompanied  liy  an 
abundant  formation  of  furuncles.  Multiple  circumscribed  gan- 
grene of  tlie  skin  is  rarely  seen,  except  among  the  starving  prole- 
tariat in  large  cities.  I  have  met  with  it  once  in  a  child  with 
pneumonia,  living  in  a  dark  and  badly  ventilated  cellar. 

Cerebral  and  Nermus  Symptojns. 

It  is  first  of  all  necessary  to  distinguish  those  symptoms 
which  are  due  merely  to  the  elevation  of  temjHjrature,  and  which 
vary  from  the  more  trifling  disturbances,  t<uch  as  headache, 
sleeplessness,  restk-ssness,  to  the  most  severe,  sui-li  as  luicou- 
8ciousnes.s,  involuntary  discharges,  and  furious  delirium.  It 
•would  be  difficult  to  assign  any  reason  why  these  symptoms, 
which  are  common  in  all  febrile  conditions,  shoukl  be  ascribed 
in  pneumonia  to  any  other  cause  than  to  the  fever.  ^Vnd  yet 
gome  have  distinguished  one  form  of  pneumonia  as  *'cerebi-al," 
'"meningitic,"  etc.,  on  account  of  the  strong  predominance  of 
the  cerebral  symptoms.  It  is  ntjcessary  to  intiiiire,  llicivfure, 
whether  in  these  cerebral  cases  it  is  indispensable  to  suppose 
that  there  is  any  other  cause  at  work,  common  to  all  of  them, 
besides  the  high  temp<'rature  from  fever,  in  connection  with  the 
special  susceptibility  of  the  patient.  To  this  question  we  mu.st 
give  a  decided  negative.  Besides  the  fever  there  are  probably 
always  individual  conditions,  which  favor  the  occurrence  of  cere- 
bral symptoms.     Some  of  these  individual  factors  are  known  to 

>  Arch,  der  HelUmnde,  11.  Jabr(;.,  18GI,  p.  ll.")  et  Hcq. 
»  Thoin;i».  Arch,  der  Hcilkuade,  Jahrg.  VII  ,  1850,  p.  284. 
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'<b^,  Migfct  be  cited  as  evi- 


Thff  ."rperial  chararter  of  the  ft-VHr,  which  farors  the  occur- 
T*!ttr*'.  of  r»nliral  symptoms,  consists  mainly  of  the  very  rapid 
uml  r«/T;/<id»frabl»?  elevation  of  the  ifaiperatuie. 

9fUMt  ihf.  \kAj  i«  «rtifici«IlT  hested  bj  the  extenul  Application  of  beat,  all  the 
Hfmi^trtf  "f  '/T<>iTal  di9tarf.>aiice  of  tb«  first  degree  are  prodaoed  just  as  in  ferer. 
tn  an  "tinrrimmt  of  mint-  with  the  Tspor  bath '  tbe  teuipeiatare  in  the  rectam  rase 
wWtitt  th\ttj-tf/nr  inintit«a  to  lOd.5'  F.  Daring  the  first  twentr-aeren  minutes  104' 
WJM  iitf-.if'l ;  nn  c-Ifvntion  of  3.2'"  occurred  rery  earlr,  and  in  tbe  laat  seren  minnta 
'/»<■  lit  Z.'i'.  Muring  thin  laflt  period  the  [>cnon  complained  for  tbe  first  time  of  Ter- 
Un'i  iitiil  hi-MltuUi;  anri  afti^rwarda  of  loss  of  power  orer  the  limbs,  staggering,  etc 
ffcift'-U  '  luiil  \i<'('iri-  tliin  rnJitlL-  the  same  observation.  Tliesc  cerebral  sjniptoina  di»- 
•  plf'-ur  '|)ii(  kly  on  rapid  cortlin^,  as  in  fever,  provided  thej  hare  not  continued  too 
\i>t>n,  In  wliiffli  f'n>4i'  tlj(-  inittiTial  chanjjjes  have,  of  course,  advanced  ao  far  that  a 
)o»ij{  roiiilhiiiil  witlnlmwul  of  lii.-at  is  necessary  to  restore  the  balance. 

Kx]tfv\i-uri-  HlimvH  that  tli<;  most  st^vere  cerebral  symptoms 
UHUiilly  orriir  ill  foiiiif<'ti(ni  witli  pneumonia  of  the  apex  setting 
ill  widi  !i.  riipidly  tli'vi-l'ijii'd  fi-ver. 

Kvcn  ]tf'n{/.f  h  <>\>\\'^ii\  tu  titliiiit  tliiit  the  cerebral  symptoma  are  more  frequently 
(UMot'liilril  Willi  |iii<'inii<iniu  nf  tin;  upper  lobes.     Out  of  one  hundred  and  aeventeen 


'  nnlii-r  dim  VcrlialttiiM  dcr  solnverrri'ii  Kiipfsymptoine  «nr  Teraperatur  bei  Pneu- 
riiimii'  von  Dr.  O.  O.  Iloinwi.     Arob.  dor  Ilcilkiinde,  I.X.,  1808,  p.  49  ei  seq. 
jipiiUclitiK  Arch.  fIVr  Ulin,  Slrdioiu,  Bd,  IV.,  p,  357. 
*  (Ih'ifHwuKK'i-  Ueilriit,'!',  Ud.  III. 
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in  which  "  the  upper  lobes  were  attacked  either  alone  or  in  connectiou  with 
other  lobes,"  forty-seven  presented  severe  "head  ayiuptonia"  (40.3  per  cent).  Out 
of  two  hundred  coaca,  in  which  the  lower  lol)e3  were  alone  affected,  there  were  only 
tifty-one  in  which  the  svmptunia  iu  queatiua  wure  present  (25.5  per  cent.}.  Tiie  dtj*- 
linction  commouly  matlu  in  regard  to  this  point  is,  however,  really  incorrect,  for 
when  a  pneumonia  extends  from  a  lower  or  uiiddle  to  the  base  of  the  upper  lobe, 
the  temperature  rises  iJuwly,  uad  dues  nut  always  ruuch  an  uuasual  heigliL  The 
s.-cond.  factor,  the  rapid  and  exeestiive  elevation  of  temperature,  m  absent,  inasmuch 
a-s  the  brain  has  become  accustomed  to  an  increased  tcmperaturo  by  tbc  previous 
basic  pneamouia.  Iq  Heinzj's  forty-seven  cases  of  pneumonia  of  the  upper  lobes 
there  were  only  twenty-one  in  which  the  upper  lobca  were  affected  alone.  Lieber- 
nieistt^r '  is  entirely  correct  in  rejecting  such  uuprodtable  statistics  as  these.  ^Ind 
yet  every  experienced  physician,  especially  if  he  have  seen  much  of  pneumonia  in 
childreu,  knows  that  it  is  ju>t  iu  these  cases  of  pueumouia  of  the  apex  that  meulu- 
geal  symptoms  and  hiyli  fev.r  are  most  ajjt  to  occur. 

The  following  hirlididual  conditions  arc  acknowledged  to  be 
predisposing  causes  of  severe  cerebral  symjitoms. 

1.  Age. — In  children  tliose  di-rangements  are  much  more  com- 
mon than  in  adults.  In  after  years  they  are  relati\>'ly  h-ns  fre- 
quent, probably  because  the  pneuniouia  is  drvt'loped  more 
gradually  and  with  much  leas  fever.  If,  as  happens  in  rare 
in.stances,  the  attack  is  ushered  in  with  high  fever  and  tempera- 
ture, the  cerebral  symptoms  are  alwaj's  present. 

Only  a  few  weeks  ago  I  saw  a  case  of  Diis  kind,  whifb  is  always  ran;.  A  woman. 
sixty  years  of  age,  was  suddenly  attacked  at  iiiylit  with  a  rigor,  Buccceded  by  vomit- 
ing, unconsciousness,  profound  coma,  and  invobiiitary  discharges  from  the  bowels. 
In  the  moraioi^  we  examined  her  condition,  and  found  a  temperature  of  100'  F., 
bloody  sputa,  and  evident  infiltration  of  the  riyht  Iowit  1o1>c.  Tlie  disease  ran  a 
Duriital  Course,  and  terminated  in  recovery.  The  cerebral  Bjmptonis  di.'sappcfired  in 
less  than  two  days  after  the  use  of  antipyretic  measurea.  Comatose  condition, 
somnolency  interrupted  by  slight  wandering,  and  inability  to  answer  questions 
quickly,  are  met  with  iu  old  persons  in  all  slight  febrile  attacks,  as  well  as  ia 
pneumonia. 

Alcoholism. — Delirium  not  infrequently  occurs  in  the  yineu- 
monia  of  persons  addicted  to  the  excessive,  sometimes  only  the 
comparatively  excessive  use,  of  alcoholic  stimulants.  This  deli- 
rium may  be  of  a  non-typical  character  throughout  its  whole 


'  Beobachtnngen  und  Versnohe  Uber  die  Anwendong  des  kolten  Wassers  bei  fiober- 
haften  Krankheiten  voa  Liebermeiiter  und  JJagenbach.    Leipzig,  Vogel,  ISCy,  p.  87. 
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course,  or  it  may  present  all  the  symptoms  of  delirium  tremens. 
The  non-typical  symptoms  will  iisually  disappctir  when  sleep  is 
induced  by  restoring  to  the  biuin  at  the  proper  time  its  acciis- 
tonied  stimulus. 

The  froqueacy  with  whicli  one  mecta  this  form  of  cerebral  sjrmptonis  Trill  of 
Coarse  depend  upon  the  extent  to  ^hich  drani-driakiag  prerails  in  the  Deighbor- 
hood.  In  Kifl  tlicae  pyniptoma  were  of  commtju  occurrence;  but  every  year  I mw 
also  about  fifteen  ciiscs  of  dflirium  tremens  in  its  most  pronounced  form.  IIere,in 
Tiibiugen,  in  about  1,700  Cjisbs,  I  have  so  far  treated  only  one  ])atieRt  -with  delirium 
tremoua,  und  none  at  all  with  this  particular  form  of  delirium.  In  Svvcden,  the 
classic  !ib<i(k  of  d  ■iiriuin  tremens  (nearly  7  per  cent,  of  all  the  cases  of  pncunionift 
suffer  from  it),  Magnus  [fuss'  fumul  this  form  of  cerebral  diaturbance  in  dninkards 
very  common.  It  appears  to  me  doubtful  whether  Grisollc'  does  not  go  too  far, 
even  for  his  own  circle  of  oiwervation,  when  he  regards  alcohulism  as  the  most 
frequent  cause  of  delirium  in  pneumonia 

3.  Anxcmia  and  DehiUkdlnff.  Treatment. — Acute  cerebral 
anrcMuia,  on^n  when  it  lias  not  gone  so  far  as  to  directly'  and  of 
itsL'lf  produce  functional  denmircnicnts  of  the  biain.  at  least 
faA'ors  their  occurrence.  Such  an  ansemia  may  be  caiised  not 
only  by  direct  loss  of  hkiod,  but  also  by  treatment  ivliich 
diminishes  the  flow  of  blood  to  the  brain  by  weakening  the 
action  of  tlie  heart  and  producing  collapse.  The  cerebral  dis- 
turbances wliich  sotnetimtiS  otcnr  when  the  defervescence  takes 
place  ver^^  rajiidly,  jtrobably  have  a  similar  explanation.  Those 
methods  of  treatni<nit  which  tend  to  maintain  the  functional 
activity  of  the  heart  operate  in  the  ojiposite  direction. 

In  my  cxijorience  these  forms  of  cerebral  distuibance,  eBpcdally  delirium,  have 
occurred  only  in  connection  with  loss  of  blood  in  abortion.  This  result  I  ascribe, 
at  lea.«t  partially,  to  my  treatment;  for  a  "di-lirium  of  collapse" — and  as  such  these 
fonns  shnuld  i>e  regarded — can  scarcely  occur  when  the  amount  of  blood  in  the 
brain  and  thi'  nipidity  of  itj^  circulation  arc  normal,  Thetic  symptoms  were  of  very 
common  oceurrL'ntf  at  the  tin  it  when  the  rage  fur  venesection  prevailed.' 

4.  TiitcUrchinl  persons  of  an  lasih/  excitable  icviperamenl 
are  more  ajit  than  others  to  present  cerebral  symptoms. 

'L.  c.,  p.  41. 
'  L.  c,  p.  374. 

*  Cnmi>arc  Clir.  Lnts.  Zut  Lehre  vom  Delirium  des  CollapseB.  DeatechcA  Arohir  t 
Kim.  Medicin,  Bd.  V.,  p.  530. 
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To  mention  such  a  cause  is  rcaUy  ouly  to  cxplitin  x  by  y  wlicn  tlicy  both  occur 
in  the  same  equation.  The  fact  in,  however,  uf  practical  imijortance,  because  wJicii 
•evere  brain  symptoma  arc  present,  ive  bUuII  feel  easier  if  they  occur  iu  a  jjerBuu 
predispo&cd  to  neirous  cxcitcnirnt.  Every  physician  of  experience  kuowp,  iiiorts 
over,  that  peraons  of  strong  will  can  often  control  the  delusions  of  fever  by  entr- 
gcticallj  opposing  them. 

6.  Although  t\\c  number  of  my  observations  upon  t1»e  follow- 
ing point  is  not  largt-,  I  wish  to  call  atti-ntion  to  it  berausi"  it 
Seems  to  Mie  to  be  important.  Local  afferlions  of  the  braizi,  with 
eymptoms  which  are  in  the  main  merely  functional,  may  b<^  ])ro- 
dueed  by  the  iniiuence  of  radiated  heat  upon  the  head,  as  seen 
in  true  sunstroke.  In  two  cas's  of  jmeunionia  of  the  iiifi-rior 
lobes,  with  sevtre  cerebral  nyinpt^juts,  I  n<,)liced  that  just  b^'fon^ 
the  outbreak  of  the  disease — sit  cenla  verba — such  an  irradiation 
of  the  scalp  had  taken  place. 

In  both  cases  the  cause  was  tlic  walk  taken  hy  the  pupihi  of  a  school.  One  of 
the  children  had  his  head  uncovered ;  in  his  hurry  not  to  be  too  late  his  cap  liiid 
been  left  at  home.  The  other  child  had  repeatedly  gone  out  under  a  hot  July 
Eon  with  uncovered  head,  notwithstanding  the  waniing  of  his  teacher.  In  Imtli 
instances,  simultaneou-sly  with  the  rijfor,  ttie  teinpc-rature  rose  to  au  unusuul  hcijrbt, 
and  the  symptoms  were  very  similar  to  those  of  menijiyitis. 

I  should  not  lay  so  much  stress  upon  tliis  point,  if  I  had  not 
Bevei-al  times  se<,''n  si-vere  cerebral  symptoms  in  cliildrtMi  during 
pneumonia  continue  so  long  as  the  patient's  iiead  was  exposed 
to  tlie  radiated  In'at  of  a  very  hot  iron  stove,  and  disapjiear  as 
soon  as  tlie  position  was  eliang<'d. 

Many  writers  have  regarded  it  important  to  settle  the  period 
of  the  disease  when  the  cerebral  symptoms  are  most  apt  to  occnr. 
This,  in  my  opinion,  is  unnecessary  ;  tlie  symjdonis  may  arisr  af 
any  time,  in  a  marked  degree,  <iven  after  tin.'  dcfi/rveseenci',  and 
it  may  be  left  to  tlie  physician  to  ascertain  the  cause  in  each 
particular  case.  When  this  is  done,  the  symptoms  in  the  grrat 
majr>rity  of  cases  lose  their  importancp.  Tbn-r,  if  anywhiMv^, 
the  maxim  is  applicable:  "Qui  bene  diagnoscit,  bene  nifdcbi- 
tnr."  In  my  experience  this  view  leads  us  to  ta ngi I )le  results, 
and  is  preferable  to  the  mere  generality  that  "the  ccjcbral 
derangements  in  pneumonia  are  to  be  regarded  as  essentially 
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a  toxic  or  inf<^tkmfl 

panuzioula  with 

Oflder  the  liead  of  OMBplkaliauL 

Blood  and 

\n  an  act  of  pious  duty  to  the 

t:hinujtM  fn  tlu  bl'MMi.      "  Fibrinoos 

tl»ii*«'  sir«'  U^rms  wlii«:L  N^loiig  to  Th«r  histoid'  <|C 

an*  l;'<iM«^l  uiK^fi  tlj4;  iucnai*'  of  fibrintr  in  tbe 

a  Csu:t  wiiirJi  uiu»t  be  regardc'd.  as  settled, 

dcftTtivt?  iii>-tli<^l«  of  ana]3'sis  and  the  blmwVra  id. 

II*'*!  thcin.     As<i(l"'  from  tJ»e  strong  inflaeaceol 

incn-aKiiig  tin-  librim-,  tiu'  uinount  of  this  sobatxaoe: 

Htaiitly,  or  ut  Ica^t  quite-  constantly,  to  become 

I»ii<'ijiiioiiia  ]>j<»;,'r< 'SSI'S,     The  statement  that  the  foOMd 

tuL'iit.s  of  tin-  bl(«>«i  an;  diminished  in  pn)portioa  as  the  1 

inrri'usf'd,  h<'<'iii>*  to  ni"  nitli'-r  apocryphal.* 

OtpiouM  Juuiitjiihiujt H  luri'ly  occur  in  pneumonia. 
is,  }io\v.-v<r,  rpiih-  rominori  at  the  Ix-ginning  of  the  dlanae,  aid 
woiiiflijin-  (li<'  iin'ristiiuil  Ihiw  is  i-xcessive.  Uemorrha^ee  froB 
IIm-  iijt*'>iiii<-s,  kifliicys,  or  liIiuMiT.  I  have  never  seen  in  uncoae 
])li(';tt«(l  cuscrt.  Jf  I  III-  j»;itii'iit  hiippened  to  be  pregnant  aad 
aliorfi'il,  i\\i-  ]ictiioriJi:i^:rs  wt'n>  vciy  ajit  to  Ix*  profuse  and  uncos- 
(rolhilil'-,  wiili  a  faial  htrtiiriatiitti.  It  may  Ix?  that  this  resalt 
was  (lih-  (<i  ai  ridiijfal  raiiM-s  ;  tin*  uumbt-T  of  my  obserratioBS 
is  small,  for  iti  ili.-  \'ii'niia  INKsjiital  from  1858  to  1870  ihew 
occ'iHTi'd  ojil^'  (wi'iitytivi'  rases  of  abortion  in  pneumonia,  and 
of  tlicsi'  ujily  wvi'ii  proved  i'jilal. 


CoiujiUratliiuK.     !iifl\  li  iirra   in  llic  Course  of  the  Disease.— 
Fcfiiis  <>/'  P/ttf/ma/iiti.     fidii/tsm.  —  Terminations. — Sequda. 

Tliciv  is  III)  rnnii  of  disciis)'  with  which  pneumonia  may  i 
be  associiih'il,   (>s]ir(i[illy   ulicii   ih<'  prnvors  of   resistance  ha 


'  Irhrrf,  I.  o  ,  Ji.  r»llO 

'•  Thiixo  wTirt  nri'  iiilMrhtcil  In  iiicli  il<<tailM  will  QnJ  an  exceUcot  i6sami  in  Wunder- 
Uch's  HaiiilbHcli.  Ud.  I,  p  .'iTt, 
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been  enfeebled  by  previous  illness.  A  complete  statement  of  all 
the  eoinplicatious  would  liave  to  embrace  the  whole  of  ptithol- 
ogy.  For  this  reason  we  shall  include  under  this  head  only 
those  complications  which  stand  in  direct  relation  to  the  local 
affection,  or  which  give  to  it  a  si)ecial  and  unusual  character. 
The  table  below  givea  a  general  Huuimary  of  the  more  important 
complications  of  pneumonia,  and  is  coiiipiled  fi-om  the  statistics 
of  Magnus  IIuss  for  Stockholm,  Fismer  for  Basle,  and  from  the 
records  of  the  general  hospital  and  Rudolph  hospital  for  V'^ienna. 


Plaaritu  exjrad.itiTa 

Bruncliitis  capillaru  ocata. , . , , 

BroDcbitia  chronica. 

Emphjaema  pulmonam 

Tnb«rciiloais  pulmonuiu 

Pericaf  ditia 

Endocajditis 

ValTiilar  diaeasej  of  the  heart.. 

Memag^itia  u«rebrali& 

Ict«ruii 

Di&rrboea  

Morbus  Bri^htii 

Rheumarthritia  acuta 

Delirium  tremens      

Alc«huU»nms  cbxouicas 


VlEMKA. 

ToUl  limn  bur  of 

IwtUmu,  6,7:!a. 

GaiK*. 

Ver  rent. 

'    298 

I 

1 

a.a 

1 

<'i6 

r.i 

27 
11 

0.5 
0.2 

:i2 

O.tf 

8 

0.1 

30 

0.0 

m 

\.2 

s 

'      18 

i       '• 

0.3 

Stockholm. 

ToUtI  numbw  "f 

jiaUuiit*,  2,(1  in. 


Cuex. 

Per  ixDt, 

104 

4,0 

140 

5.4 

42 

l.tS 

28 

1.0 

88 

1.4 

22 

0.9 

4 

0  2 

aj 

0.9 

2 

0.1 

23 

0.9 

1«0 

«.l 

53 

2.0 

22 

0.9 

180 

0.9 

16 

O.B 

Toul  nmiituT  ot 
[jalWiiU,  23U. 

Civwa,     Per  oeut, 

35     ,   15,3 


20 
4 
9 
3 
2 
.1 
05 
2.1 

(I) 
1 

ii 


8.7 
1.8 

3.a 

0.0 
OS 
1.3 

28.3 
110 

iO.4) 
0.4 

6.i 


This  table  shows  that  there  are  very  marked  local  differences 
in  regard  to  cimipli(;ationa.  In  one  important  point,  the  com- 
plication with  alcoliolism,  Vienna  and  Stockhohn  differ  con- 
siderably, although  the  other  penu-ntages  are  nearly  the  ^ame. 
In  Vienna  0.3  per  cent,  delirium  tremens,  0,'.)  ])er  cent,  in 
Stockliolm, — certainly  a  striking  contrast.  Again,  in  pleuritis, 
pericarditis,  ictera.s,  and  diarrluea  Hasle  sliows  percen(agert  con- 
siderably in  excess  of  the  other  cities,  but  pi-rluips  Vn.'cause  the 
sraallness  of  the  etatistics  gives  wider  room  for  the  operation  of 
accidental  causes;  for  if  we  add  the  128  cases  whi<'ii  belong  to 
classification  B  in  Fismer,  the  difference  i.s  changed.  The  per- 
centage of  pleuritis  becomes  17,  pericarditis  3.(3,  icterus  only 
20.1,  and  that  of  diarrhoea  is  diminislied  to  an  extent  wliicli 
cannot  be  stated  exactly.    And  yet  it  must  be  admitted  tljul  ilie 
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complications  of  pneumonia  are  mnch  more  nxunerous  in  Basle 
than  in  the  two  other  cities. 

In  general,  we  may  say  that  unfavorable  hospital  condi- 
tions facilitate  the  occurrence  of  complications,  particularly  the 
stealthy  progress  of  inflammatory  processes. 

Every  one  knows  this  vho  is  familiar  with  the  course  of  epidemics  in  Losintals. 
After  many  patients  hare  lain  In  the  same  wards  for  a  considerable  time,  the 
Bequcls  will  be  found  to  become  more  numerous,  althc>agh  the  original  disease 
has  become  le»s  intense  and  the  strictest  attention  has  been  paid  to  cleanline&s.  Of 
coarse  tbe^c  remarks  du  not  apply  to  Biisle,  where,  I  am  assured  by  Liebermeiatei; 
the  conditions  are  in  this  respect  favorable. 

It  is  desiitible  to  divide  tlie  complications  of  pneumonia  into 
two  groups.  The  first  includes  the  affections  of  the  respiratwy 
and  circidtilory  organs  occurring  in  connection  with  pnair 

mania. 

The  statistics  of  most  places  except  Basle  agree  in  placing 
tlu'  frequency  of  'pleurisy  with  Jluid  effusion  at  about  5  per 
cent,  of  all  tlie  cases.  Sometimes  the  rate  is  higher ;  (xrisolle 
gives  V2S>  j)tM'  cent.  ;  Dinstl,'  for  the  hosjiital  in  Wieden,  a  snh- 
urh  of  \'i<'tiria  (lKr»7-01),  as  liijili  as  15.8  per  cent.  The  con- 
ditions iijion  \v]iic']i  tlii'se  dilferences  in  fiequency  depend  are 
unkiKiwn  to  iis.  It  is  only  very  rarely  that  the  effusion  can  be 
detected  durint;  the  first  few  days  ;  usually  the  diagnosis  may  be 
made  on  the  fuurtii  or  iifth  day.  In  most  cases  tlie  effusion  is 
serous,  with  more  or  less  admixture  of  fibrine.  This  form  may 
gradually  ])ass  into  the  ]iurulent  variety.  An  eiiusiou  which  is 
entirely'  jjuruleut  from  the  start,  if  it  ever  occur,  is  certainly 
extrenn^ly  rare  when  there  is  no  other  complication.  In  the 
adult  the  qunnlily  necessary  far  certain  diagnosis  is  at  least 
fioni  eleven  to  fiiui-teeii  ounces  ;  in  ehildren  a  less  quantity,  cor- 
responding to  the  smaller  diuieusidus  of  tlie  thorax,  but  even  in 
these  cases  I  could  not  always  make  a  positive  diagnosis  unless 
tlie  fluid  amounted  to  from  four  to  six  ounces.  If  the  quantity 
be  smaller,  its  existence  niiglit  be  suspected,  Init  nothing  more. 
The  pleuritic  effusion  may  lie  very  large,  but  only  in  cases  where 
the>re  is  no  considerable  i]]fiItration,     If  the  lung  he  consolidated 

'  Canstatfa  Jahrtsbericht  i.  1862,  Bd.  UI.,  p.  220. 
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from  apex  to  base  by  pneumonia,  there  is  no  room  for  a  large 
aviount  of  fluid. 

The  course  of  the  pnctimonia  is  rarely  altered  by  the  effusion, 
unless  the  latter  is  so  copious  that  t\^.  case  is  to  be  re-garded 
rather  as  a  pleurisy  with  pneumonia  than  as  a  pneuaiouia  with 
pleurisy.  The  pneumonic  fever  usually  subsides  at  the  proper 
time,  and  the  temperature  may  even  become  nomial  for  tlni  time 
being.  Genenilly  however,  evt-n  in  res|)ect  to  the  fever,  the  pleu- 
ritis  takes  the  place  of  the  jmeunionia,  sind  exerts  verj'  little 
influence  upon  the  regressive  changes  in  the  lung,  or  at  most  it 
merely  retards  them  for  a  time.  In  cases  of  modemte  elTunion 
romplirating  pneumonia  the  physical  signs  slionhl  not  be  ac- 
cepted as  conclusive  unless  the  same  results  are  obtained  after 
repeated  examinations.  Tlie  cautious  observer,  who  dru-s  not 
claim  to  be  infallible  in  diagnosis,  wiH  follow  this  rule.  In 
regard  to  the  tlieory  of  these  signs  it  is  suflicient  to  refer  to  the 
explanation  previously  given  of  the  phjsical  signs  of  pneu- 
monia. Dulness  on  pcTcussion,  increased  resistance,  loss  of  the 
pectoral  fremitus,  and  feeble  respiration — signs  wliich  are  char- 
acteristic of  pleuritis — may  be  present  transitorily  also  in  pneu- 
monia. Tlie  only  sign  which  is  certain  is  the  displacement  of 
adjacent  organs,  especially  the  heart ;  tliis  never  occurs  in  pneu- 
monia to  a  perceptible  dt'gree.  But  this  condition  implies,  of 
cours4?,  the  existence  of  a  large  effusion.  As  for  any  rt'tine- 
ments  in  the  diagnosis  of  a  pleuritic  effusion  couijilicafing 
pneumonia,  I  have  none  to  offer ;  I  can  only  recommend  re- 
peated examinations,  the  careful  comparison  <if  the  results 
obtained,  and  especially  the  search  for  tli«'  signs  of  disphice- 
ment.  To  the  character  of  the  dulness  I  ascribe  far  less  impor- 
tance, and  still  less  to  tin,"  increase  of  pain  in  breathing  when 
pleuritic  effusion  takes  place;  for  as  soon  as  sufficient  fluid 
has  been  effused  the  pain  must  disappear.  If  a  jmsitive  diag- 
nosis be  desirablp,  puncture  may  lie  r*^sorted  to.  For  this 
purpose  I  prefer  a  tine  canula  of  Tliiei'sch's  syringe.  Tlie 
wound  thus  made  is  so  slight  as  to  be  entirely  free  from 
fianger,  even  if  the  lung  be  punctured.  I  have  several  times 
been  obliged  to  thnxst  tlie  trocar  throngli  an  adherent  lung  in 
order  to  draw  off  the  fluid  behind  it,  and  I  have  never  nn>t  with 
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«/»/)  u$'Af  j»«  j/fi/^a/rai  ♦nfT»«. ,- 

*Hfin\  MfAVrtu'n-tiX  *rxsintirmtifm  in  ^arh 
^'A**'  M  riM.  r'<»M/  an  itu^tit/r  catarriia] 
«i/><;i||i/J  "  (t//fi  irifiltntioni/'  whi'^h  are  so 
oM  fti  rtfiii*,  stn-  tuTisiiuly  not  r.ToujK/os 
f/f  iiiiitiiu»tht(t  wifh  ttiiii  «ro>ri|*lkatioD  is  far  less  trpial  thn 
undiif  ,  cvn  wlM'fi  IImt''  im  no  douKit  of  the  existence  at  m  cnMip- 
<»ii«  ((H'mmi'ihmj,  <Iii'  |>ro;fri'HM  of  th*;  case  larelj  has  a  crrfiad 
«<l(if<ij' *(  (  'I  (ii  ii  rr(j)i'(!iiiir'-H  r*-rnit  on  the  critical  day.  but  do 
un\  full  i>.  flM  ti'.tiitu\  An  "  u)ii{iliilK)lic  period"  of  nnceitain 
iltnnhnit  (tfiil  fotiiKf-  iKnv  iiiii'i vfiM'.H,  tin-  n-gressire  changes  take 
l»lii<-  vin.liiiillv  iNnl  liinlilv,  llii>  r)ti;rjiiril  consolidation  can  be 
(|i«(»'i'(<  ij  Inf  »iM  iiMiiMiiiillv  Inii).^  tiiMc,  !ni(l  the  catarrh  continues 
iiiiii  f'sli'int"  I"  iii'u  |Hij  iliMiii  III'  ihc  liiii^\  while  in  other  placee 

K   il)Mii|i|i(')i(rt.     Till'  (Midi'itl    i> nirs  wi'jikiT,  his  appetite  fails, 

mill  iil'h'i   M   liMiH   |h<)Imi|  nf  I'liiiiiiiiinriii  it»  lied  iiiially  succumbs 
\^llll  Mil'  MMii|il 'I  nC  ln'iiir   I'rviT,     111  numy  cases  the  autopsj 


COMPLICATIONS.  Ill 

reveals  only  an  extensive  catarrh  in  addition  to  the  more  or 
less  advanced  resolution  of  the  original  consolidation.  Bnt 
Bometimes  there  are  also  found  patches  wliicli  have  undergone 
caseoiii^  degeneration,  proliferation  of  the  connective  tissue  in 
the  stroma  of  thi?  lung,  or  diffuse  pleurisirs  which  have  resulted 
in  adhesions.'  At  other  times  death  is  produced  by  acute  insuf- 
ficiency of  the  heart,  which  has  previously  manifested  itself  by 
more  or  less  strongly  pronounced  attacks,  A  complete  restora- 
tion of  health,  with  disappearance  of  all  the  symptoms,  is  pos- 
sible, but  this  always  requires  at  least  several  months.  The 
above-described  course  of  tln^  disease  belongs  especially  to  mid- 
dle and  old  age.  Coniplirations  with  chronic  bronchitis  and 
chronic  pneumonia,  or  witli  tuberculosis  of  the  lungs,  present  a 
very  similar  history.  In  children  the  catarrli  of  the  smaller 
bronolii  does  not  oftim  change  very  essentially  tlie  course  of  the 
croupous  pneumonia,  Tlie  best  evidence  of  this  is  t!ie  absolutely 
small  percentage  of  mortality  in  children  with  croupous  pneu- 
monia. In  practice  this  form  of  the  disease  may  often  be  mis- 
taken for  acnte  catan-hal  pneumonia,  and  the  error  is  not  always 
correcti'd  at  the  autopsy,  if  the  observer  be  not  familiar  with  the 
lesions.  At  all  events,  the  Bymptoms  r»f  the  capillary  bron- 
chitis predominate  over  those  of  the  pneumonia. 

In  persons  with  consid?rabl(>  emph^).srma  of  (he  lungs  an 
attack  of  pneumonia  is  very  often  attended  ]»y  marked  dyspnwa 
and  frequent  attacks  of  cardiac  exhaustion.  These  symptoms 
are  produced  not  only  by  the  ol)struction  of  the  ^nilTnonary  cir- 
culation in  consequence  of  the  emph3sema,  and  by  tlie  broncliial 
catarrh  which  is  seldom  absent,  Imt  also  by  the  secondary  car- 
diac changes  necessarily  attendant  upon  emphj^sema.  Tlie  dan- 
ger in  such  rases  is  very  serious.  If  the  result  be  favoi-nble,  the 
local  regressive  changes  always  take  place  slowly,  as  might  be 
inferred  from  the  diminution  of  the  absorbing  surface  in  emphy- 
sematous lungs. 

All  complications  of  pneumonia  with  flfseases  of  the  lieart  are 
especially  dangerous  to  life  ;  and  generally  in  proportion  to  the 
extent  to  which  the  function  of  the  heart  is  impaired.     In  val- 

'  In  regard  to  the  poasibOitjr  of  confouodiiiK  ttiese  coees  with  tlie   "  desquamative 
pneamonia  "  of  Bobl,  see  the  seotion  on  pathology. 


iTTAyii  ir-tnrtirT'  if  ::^«r 

m«y*t  ommix]**nc  azp-  ^iu;^  ^iCTOcfis  •if  prensi&il 


The 

',  wbich 

OKpUcation 

*i^  disease^ 

_^  _  ■iB^in*'nt  of 

1  SxaaaAeAWaSmgat  the  arte- 

•-  "■*  p«Be^  STTuptoma 

^^.Txw^.     Among  the 

doB.  B  severe,  the 

— ^In  twelve 

o  resolution 


fl^  -tw  pn»*^4n.  aia  aad  z_^  _  ,  —  .  xmI  aecrifcea  the  ivsuli  to 
thv»  •'an:*^-  I  ia-i-^  a»^-?r  'e»?«i  ij'le  to  tiae^  is  to  aay  other  cause 
rhswi  ftkilTiT*  /-/f  ih»^  hcfanf^  *r:.  a.— "Hiie  existieBoe  of  pericaixiial 
Hfo-«i«'.n  ^nflirtc  al»^j?  V  r*^^  -•ox'  bj  s  phrsical  exami- 

Mkiko.     i^mail  .-jfiajitiriris  of  _  _  -      -e^iistinff  with  a  pneumonia 
'*  pl*nrirt-».  maj  *>aa!v  be  onerl«>3ked. — ^The  pericardial  efiFusion 
tnny  iM-  ^-irh'T  swr^^-filTinoxis  or  puralent.     When  it   contains 
mitf),  fihnr*A.  tb^  h-<»rr.  aft-^r  the  ioid  has  been  mostly  absorbed, 
/rff^'fi  ^('•/•'•»rri^-<<  3TirT'»nn''l'^  with  a  buninated  coating  sereral  laj- 
*^n  hi  fliK-kn'-'t'^,  and  th*»  inflammation  is  found  to  hare  extended 
<I"q>ly  inf'/  fh'^  mn«^nlar  substance.      I  hare  repeatedly  found 
fhJ'*  tnuih^'viu  in  'hildnn  ;  the  course  of  the  disease,  which  waj 
MlwnyH  f;il(il,  wii»*  protracttd  and  the  fever  moderate.     The  cases 
w\\\i'h  rt'iutvi-r  iiTi'  ft,fnfni]]y  those  with  a  more  serous  effnao 
If  (••flMirlvc  ndlK'MtoiiH  UH'  found  bi'tween  the  heart  and  the  peJ 
('(ikDiimi,    I   of  r(riir>j<«  infer  fliat  the  effusion  contained  a  larg 
itiiititiiil  ijf  (lli)i(ii-,     W'hm  ihe  c-Husion  is  purulent  the  disease 
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generally  runs  a  more  acute  course,  but  not  invariabl)-.  Facfs 
do  not  warrant  us  in  laying  down  an  absolute  rule  upon  this 
point.  Pericarditis  may  occur  within  the  lirst  few  days,  ur  it 
may  be  detected  only  after  the  defervescence  of  tlie  pneumonia. 
In  tlie  latter  case  there  will  always  be  more  or  less  doubt  in 
regard  to  the  time  when  the  pericarditis  occuiTed.  For,  even 
after  the  irregularity  of  the  pulse  is  noticed,  days  and  even 
weeks  sometimes  elapse  before  one  can  be  sure  that  effusion 
is  presi-nt.  Pericarditis  may  arise  in  Uvo  ways:  by  direct 
extension  of  a  pleuritic  intlanimatt(>n  to  the  pericrudium,  when 
the  inflamed  pleura  is  in  contact  with  the  pericardium  ;  or, 
where  no  such  direct  transition  can  be  discovered,  the  com- 
plication may  proceed  from  a  constitutional  anouKdy,  a  dia- 
thesis, or  some  other  unknown  cause.  In  the  lirst  of  these  two 
varieties  the  tongue-shaped  process  of  the  upper  lobe  of  the  left 
lung  plays  a  veiy  inijDortant  part.  In  tlie  cases  obsei-ved  by  me, 
in  which  pericardial  effusion  occurred,  this  portion  of  the  Inng 
had  generally  been  ini]:>licated  in  the  pneumonia.  Tlie  second 
mode  of  origin  is  more  frequent  in  diuirdvards  and  in  persons 
with  renal  disease,  etc.,  tluin  in  those  who  had  previously 
*»njo3'ed  good  health. 

For  the  sake  of  reaching  a  wicler  circle  of  readers,  and  heaiusw!  tlie  facts 
poasets  thera|Knitic  intcrt-st,  I  ja;ive  I)i'li>w  a  short  sketch  of  a  hiHRTti)  uii|iul>lihhecl 
eve  of  pericarditis  fullowing  iineunronia,  in  wliich  I  ijcrfonneti  uii  o[ieriUi(Hi. 
A  strong  boy,  six  years  of  age,  wm  siiildenly  taken  ill  on  April  T,  1872,  wilh  a 
rigor,  high  fever,  and  i>ain  in  the  side.  He  was  received  into  tlie  Kiel  |)<)lyclinic 
on  the  9tli,  Examinatinn  showed  the  existence  of  a  sniall  jmcnninnic  iiitiltration 
in  the  lower  part  of  the  left  upper  lolip.  On  tlie  12th,  wliile  tin.'  diswise  was 
running  a  mild  course,  the  pulse  for  the  first  time  I)ccfiinc  int<'rinittc>nt.  Con- 
tinnoas  but  moderate  fever,  with  very  marked  prostration.  On  the  23d  (the 
fifteenth  day  of  the  disease)  pericardial  efFiinion  was  recognized,  the  pntitnt  on 
the  day  jircvioiis  having  been  much  worae,  and  the  temperature  cuiisiJeruhly 
higher.  During  the  following  week  the  efTiLsion  increased,  with  compression  of 
the  left  Inn^,  the  patient  became  very  eyanrvtie,  and  h.id  transient  nltiicks  of 
cardiac  insufficiency,  which  daily  became  more  frequent  and  alannin<^.  On  May 
1st  (twenty-fourth  day  of  diec.isc)  T  punctured  Hie  pericardium,  and,  by  moans  of 
Thierscli's  syringe,  drew  off  three  ounces  of  pHS.  Relief  was  afforded  until 
May  3d,  when,  the  [vcricardtal  effusion  ha-\-ing  increased  considernbly,  tlie  con- 
dition of  the  patient  r'^quircd  a  weond  operation.  The  patient  was  narcotized 
by  hydrochloric  ether,  and  a  hydrocele  trocar  was  used  for  the  puncture.  Six  and  a 
VOL.  v.— 8 
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half  ounces  of  thick  pus  were  withdrawn.  Tlie  canula  was  left  in  the  pcricardiil 
cavity,  which  was  washed  ont  four  time-a  every  i2ny  with  a  one  i>er  cent,  solutio 
of  chloride  of  sodium  warmed  to  the  teniperHture  of  the  body.  The  irumcdu 
result  was  very  happy.  The  patient  felt  better,  and  the  cardiac  attacks 
The  lii.'art  approached  the  chest  M'all.  After  the  seventh  of  Sfay  (four  days  after 
the  operation)  severe  cereljnil  symptoms,  temperature  111G°  F.,  Cheyne-Stokes's  syni|^ 
toin,  convulsions,  and  coma.  Death  un  the  eveuiug  of  3Iay  8th.  Autopsy,  9  jltl 
(Cohnlieim) :  Suppurative  periearditia,  and  partial  adiicsinn  between  the  two  eur- 
faces  of  tlie  j>erictirdiuni.  The  opening  of  Ihe  artificial  fistula  was  situated  very 
nearly  over  the  tuiddle  of  the  right  ventricle,  and  tlio  muscular  Bul>stance  had  not 
beeu  touclied  by  the  canula  or  the  point  of  the  trocar.  Thrombosis  of  the  yen* 
cava  (superior  above  the  ventricle,  and  continuation  of  the  same  into  the  sinui 
BJgiuoidrs  sinister  and  the  sinus  transvursus  of  the  same  side.  Suppurative  menin- 
gitis (if  the  convexity  and  base.     No  tubercles. 

The  object  of  the  operation  was,  flrst  of  all,  to  obviate  the  danger  to  life  from 
compreM.-)ion  of  the  heart  by  the  effusion;  and  then,  it  was  hoped,  recovery  would 
ensue  by  the  adliesion  of  the  two  .surfaces  of  the  pericardium.  The  first  result  was 
attained,  and  the  second,  as  the  auto|)sy  showed,  was  in  process  of  completion.  If 
rectjvery  take  place  from  suppurative  pericarditis,  us  may  happen  in  very  mro 
instancL'.i,  it  will  probably  always  result  in  complete  adhesion  between  the  heart 
and  the  pericardial  sac.  The  operation,  as  I  had  ]>erliap3  for  the  first  time 
attempted  it  in  this  case  in  accordance  with  principles  which  arc  approved  by 
our  experience  in  |)lieurisy,  is  therefore  in  every  respect  justifiable,  and  the  result 
calls  urgently  for  its  repetitioa. 

It  is  scairoly  possible  to  gin?  a  general  outline  of  the  modifi- 
cations produced  in  tlie  symptoms  of  pneumonia  by  thi'  inter- 
ciin-L'nce  of  ouloeardids.  The  symptoms  will  depend  very 
niucli  upon  the  extent  of  tiie  morbid  process,  and  upon  the 
imp!i<.'ation  of  the  niutifulai'  structure  of  the  heart.  Kniboli 
may  form  and  produee  infarotions  of  the  spleen  and  kidneys; 
these  lesions  are  very  frequentiy  mentioned  by  writers  in  Basle. 

Valdular  uisuffu-ivnci/  and  dtgenerations  of  ihe  substance 
of  the  heart  act  deleteriously  in  proportion  as  they  interfere 
wilh  ihc  function  of  the  organ.  Pneumonia  thus  complicated 
usually  runs  a  protracted  course. 

The  complicatiuns'  ht'Tonffing  to  ilia  second  group  stnndin 
no  immediatj  relation  to  the  local  affection  ;  tlieij  involte  ot?i€T 
organs  besides  t?iose  nf  respiration  and  circulation. 

Meuiiifiitis  may  occur  in  two  forms  in  connection  with  pneu- 
monia :    as  an   infectious  disease,   meningitis   cerebro- spinalis 
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epiclemica,  and  as  a  simple  local  meningeal  inflammaHon. 
Tho  latter  variety  is  at  ail  e\'ents  rare.  One  rnodifii-atiun  of 
it  has  already  been  mentioned  (the  case  of  suppurative  peri- 
carditis); at  other  times  ttie  genesis  is  less  clear,  and  pyjeraia  or 
some  analogous  condition  may  perhaps  bt?  inferred. 

When  an  epidemic  of  infectious  meningitis  is  prevalent,  this 
complication  of  pneumonia  is  not  very  nncommon, 

Imraermann  and  Heller '  hnvc  recently  callc-d  the  attention  of  phj'siciftns  to  this 
complication.  Out  of  thirty  autopste^  in  coses  of  pneumonia  tliey  found  nine  in 
which  meningitis  vra»  also  present.  It  was  ascertained  lieyond  question  tliat  nn  epi- 
demic of  cerebro-spinal  meningitis  waa  prevailing  at  the  eame  time. 

It  appears  certain  that  the  pneumonia  is  the  primary,  and 
the  cerebro-spinal  meningitis  the  secondary  disease.  The  croup- 
ous pneumonia  seems  to  produce  a  special  disposition  to  tlie 
cerebral  affection.  The  writers  above  mentioned  make  the  fol- 
lowing statement:  "In  none  of  our  cases  were  the  cardinal 
symptoms  of  tiie  existing  croupous  pneumonia  altered  by  t\w 
occurrence  of  the  meningitis  ;  in  addition  to  the  symptoms  of 
the  former,  there  were  generally  only  occasional  single  groups  of 
symptoms,  whicli  seemed  to  be  due  to  meningitis."  Judging 
from  the  few  cases  which  have  come  under  my  own  observation, 
I  am  prepared  to  accept  this  view  as  the  correct  one. 

In  Kiel  only  a  few  spiimdic  cases  of  cerebrospinal  meningitis  occurred,  but 
besides  these  there  were  isolated  cases  complicutcd  with  pneumonia.  NotwitlistKud- 
ing  the  closest  attention  to  the  Bymptomatolo-jy  of  these  cases,  I  was  unable  during 
life  to  diajinosticatc  the  cotn|iliciiti<)n.  In  one  instance,  n  nvm,  forty-six  years  of 
tge,  the  temperature  was  taken  every  two  hours.  The  temperature,  to  be  sure,  rose 
Bt<itdily  towards  the  end  of  the  disease  to  aljiove  105"  F.,  but  at  the  same  time  signs 
of  consolidation  were  detoeted  at  the  vi.\wx  of  the  left  uj)|)er  Inbc,  in  addition  tif  the 
oritpnal  infiltration  of  the  rii,'lit  lower  lobe.  Who,  under  these  ciKumstunccs, 
would  be  willing  to  diagnosticat*  a  cerebro-sjnnal  meningitis  from  the  occumnee 
of  diffuse  cerebral  symptoms,  however  severe  tliey  might  be,  and  in  this  cuat;  they 
Wen-  entirt-ly  absent?  The  f»iily  symptom  of  any  valup  was  tlie  deficient  reaction  of 
the  l<;mi)eratnre  iindor  quinine  on  the  day  before  death.  Sevc-uty-fivc  grains  of  it 
were  given  within  eight  hours,  in  thirty  and  forty-five  grain  do3ca,  and  six  iiaths  at 
77'  F.,  and  of  twenty  minutes'  duration,  and  yet  the  ttmjwrature,  taken  cverj'  two 
honrs.  rose  sU-atlily  to  105.  105.4",  and  finally  100.1)'.  Tlie  pulso  remained  con- 
stantly about  120,  and  wiw  full  and  strong.  The  patient  becnmc  uiiconscitms  only 
two  hours  Wfore  death.    In  the  case-book  it  is  stated  that  "even  a  short  time  before 


Pneamonie  tmd  Meningitis.     D.  Arch,  i,  klin.  MedicLn,  Bd,  V,,  p.  1  et  seq. 
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8onal  experience.  In  the  few  eases  which  I  have  observed,  the 
pneumonia  mn  its  regular  courae  undisturbed  by  any  unusual 
eyniptora.  It  is  generally  admitted,  and  has  been  verified  by 
autopsies,  that  the  anatomieal  cause  of  severe  jaundice  is  a 
meelmnieai  closure  of  the  oludedoehiis.  Grisolle  is  the  only 
one  who  leaves  tlie  mutter  in  duubt.  Mosler  even  aduuts  that 
the  symptoms  are  mer<*Iy  those  of  jaundice  coexisting  with 
those  of  pneumonia.  Traube  is  not  quite  clear  upon  this  ijoint. 
Among  the  eymptonis  of  a  specially  dangerous  chamcter  the  fol- 
lowing are  mentioned : 

1.  The  condition  of  the  nervous  system.  From  the  outset 
marked  stupor,  diminished  sensibilit}',  tendency  to  delirium. 

2.  Tendency  to  meteorism,  a  symptom  in\'olving  great  danger 
to  life  (Traube). 

3.  Diminished  power  on  the  part  of  the  patient  to  withstand 
the  effi'cts  of  blocidletting  ;  strong  ti-ndeney  to  collapse. 

Le3'den '  has  found  tlie  biliary  acids  in  the  urim,'  of  his  cases 
of  pneumonia  in  which  this  complication  occurred.  His  renuirks 
upon  tills  point  are  very  judicious  and  pertinent. 

"In  my  o|)inkin  the  complication  with  jaundice  lias  an  important  sliaro  in  the 
differences  whicli  this  alTeftion-  presentts,  as  o[)i)os<'d  to  the  usual  fomi  of  cr(>u[wua 
pneumonia.  Wc  are  not  called  upon  to  ex])]ttiii  in  dirtail  every  unusual  i<yiii]>t(ini  of 
diseaiMis,  in  which  idiosyncnisy,  accidentiil  ciri'umstunccs,  the  constilutiuiiiil  cmidi- 
tioa,  etc.,  play  an  impoituut  part.  It  ia  fjiir  tt>  suppose',  howfver,  tliat  the  admi.xiiiri; 
of  biliary  acids  with  the  blood  ja  not  an  indifft-'reut  complication  in  itn  nfFcction 
which  is  by  itself  n  st-rioua  one.  At  all  events  the  biliary  acids  are  ]»rrs(iit  in  the 
bloo<l,  and  moiit  aion;  or  less  seriously  tlireiiteii  the  blood  and  the  heart,  the  limia- 
tcnaDoe  of  whose  functions  is  of  rital  importance  in  pncumunia.'' 

In  any  attempt  to  ex]>lain  the  iujurious  effect  of  this  compli- 
cation. Ltr-yden  insists,  and  I  agree  with  him,  that  we  slioiild 
regard  the  power  of  the  biliary  acids  to  dissolve  the  red  blood- 
corpuscles  and  to  paralyze  the  heart,  as  a  fact  of  prime  import- 
ance. The  extent  to  which  these  results  may  be  carried  will 
depend,  of  course,  upon  the  amount  of  bile  a))sor!ved.  However, 
we  should  beware  of  schematizing  too  much,  and  of  jiayiiig  too 
much  attention  to  the  jaundice  to  the  neglect  of  synii>toms  else- 
where. 


Beitrage  snr  Pathologie  des  Ikterus,  p.  133  ct  seq.     Berlin,  EirBcliwald,  180G, 
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In  these  cawa  the  tcinperatare  certainly  pluTS  on  important  put.  It  maj  be  rer; 
high.  In  the  case  published  by  Leyden  '  it  avera^d  106'';  in  Hosier's  cases  ilto, 
although  intercurrent  falls  occaired,  it  was  generally  high. 

The  epidemic  occurrence  of  "bilious  pneiimonia"  is  men- 
tioned also  by  recent  writers;  some  state  that  the  disease  is  most 
prevalent  in  summer,  others  in  winter. 

We  must  be  cautious  in  drawing  conclusions  from  the  accounts  of  former  timess 
because  our  predecessors  evidently  meant  an  entirely  different  thing  by  the  lenn 
"bilious  "  from  what  we  understjind  by  it  Mu&ler  has  recently  fallen  into  error  on 
this  point,  probably  because  he  did  not  have  access  to  the  original  source,  and  formed 
his  opinion  from  a  reference  in  Schmidt's  Jahrbuch-  lie  gircs  an  account  of  '*  bili- 
ous pneumonia "  as  observed  by  Dr.  HanS  in  Besigheim.  The  original  *  shom 
indi^putalily  that  llauff  hiul  in  vicvr  nothing  more  nor  less  than  the  usual  course  o( 
crou[)oua  pneumonia,  and  that  the  complicatiim  with  jaundice,  if  it  occurred  at  all, 
was  at  all  events  uacommun.  How  far  from  clear  Dr.  Ilauff  himself  wa«  in  regard 
to  wlmt,  in  accordance  with  StulTs  Reminiscences,  Ue  calls  "  bilioua,"  and  how  little 
he  deserves  llic  eulogies  of  Mosler  ia  tvideiit  from  tlie  following  i>aasage.  HaufI  it 
controverting  antither  writer,  GoeJoii,  who  "  from  deference  to  a  theoretical  opinion 
has  given  a  distorted  descri[)tion  of  the  diseajse,  which  he  states  begins  with  symp^ 
toras  of  hepatitis,  or  a  status  ga-stricus."  lie  goes  on  to  Bay : '  "  Also  after  the  devel- 
opment of  i\v  chest  synifjtoma,  tlie  liver  .symptoms  do  not  immediately  recede;  in 
fact  their  disap]>carance  is  as  uncommon  as,  for  the  icteric  color  of  the  skin  to  be  a 
characteristic  symptom  of  tire  disease.  Nor  liuve  I  ever  seen  the  icteric,  i.&,  tiie 
whitL',  elny-colored  stools  observed  by  Goedeu."  This  language  is  at  least  clear. 
Still  less  can  I  u[)[irovc  of  Mosler's  course  of  .supplementing  citations  fruui  annual 
reports  with  American  observations  in  regard  to  the  occurrence  of  epidemics  of 
"bilious  pncumoDia.'"     Such  observations  will  rarely  stand  criticism. 

Upon  thij  wlioln,  facfs  warnint  us  in  rejecting  "bilious  pneu- 
nifjnia"  as  a  variety  of  tliis  disease,  and  the  cases  so-called 
should  be  regarded  merely  as  pneumonia  complicated  with  a 
mild  or  severe  degn.^e  of  icterus.  For  the  bilious  pneumonia  as 
tindertitood  by  Stoll  is  an  illusion,  and  eannot  be  grasped  as  a 
seientitic  conception,  unless  the  hicmatogeuous  jaundice,  which 
ia  invoked  by  some  as  DetM  ex  mac/iina,  should  prove  to  be 
sonietluiig  more  than  an  abstraction. 

rneunionia  is  a  very  serious  and  not  rare  complication  of 

'L.  c,.p.  138-»9. 

'  Journal  der  praktischen  Heilknnde,  heransgegeben  voa  Hufeland  und  Ooaun,  1834. 
X  rV.  Sfeiick,     Octoberheft.  p.  77  et  seq. 
»L.  a,  pp.  87,  88. 
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Jeidney  diseases,  osppcially  tlie  clironio  forms.  Httss  lost  50 
p?r  cent,  of  his  cases.  The  pn<'iiinoniti  is  the  final  symptom, 
as  in  cachectic  conditions  general ly.  Tliere  is  nothing  chaiuc- 
teristic  about  it  to  distinguish  it  from  pneumonia  orcMirring  in 
other  forms  of  cachexia,  unless  it  he  tlie  occurrence  of  urji^mic 
symptoms,  which  may  manifest  themselves,  especially  by  a  high 
tem]>erature.  Huss  lays  stress  upon  the  fact  that  the  gray 
liepatization  takes  place  very  rapidly ;  his  experience  may 
probably  be  explained  by  the  large  number  of  drunkards  among 
his  cases. 

RheumartJiritis  amtn  and  i nffrm itfevt  feter  v^qtq  Wi^  inc\?>t 
frequent  acute  complications  observed  by  Huss,  Their  inlliu*nce 
upon  the  mortahty  is  unimportant. 

In  regard  to  the  dangerous  character  of  the  pneumonia  of 
drunkards  there  is  only  one  opinion.  Huss  had  a  couipanitively 
small  percentage  of  deaths,  only  a  litHe  above  20  per  cent.  Pis- 
mer,  in  Basle,  lost,  on  the  other  hand,  5o  per  cent.  I  have 
already  mentioned  the  wide  differences  in  the  frequency  of  this 
complication  in  different  localities. 

Huss  distinguislu'S  between  two  very  distinct  varieties  of 
pneumonia  in  drunkards.  I  have  nothing  to  add  to  his  descrip- 
tions, as  my  own  experience  agrees  very  nt-arly  with  his.  He 
says: 

"  M  an  immoderate  brandy  drinker  be  attacked  with  inflam- 
mation of  the  lungs,  the  seizure  generally  takes  place  in  the 
midst  of  apparently  pei-fect  health.  In  only  a  few  instances 
have  I  observed  previous  symptoms,  wliich  usually  consisted  of 
ga.stric  derangement,  a  feeling  of  faintness,  enei-vation,  and  loss 
of  sleep.  A  chill,  often  a  severe  one,  announces  the  outbreak  of 
the  intlammation.  After  this  event  two  different  conditions  may 
arise  ;  in  the  one  the  patient  is  active  in  his  movements,  lii.s  face 
full  and  I'ves  glistening  ;  in  the  other  the  e.xpre.ssion  of  the  face 
is  stupid,  flabby,  indifferent,  and  sunken,  and  the  patient  feels 
profound]}'  prostrated.  In  the  first  variety  the  arms  and  hands 
soon  begin  to  tremble,  the  patient  talks  incessaiitl3%  but  iisually 
stammers,  delusions  occur,  at  first  temporarily  but  soon  con- 
tinuously, until  on  the  second,  third,  or  fourth  day — seldom 
later — delirium  tremens  becomes  fully  developed.      Sometimes, 
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lioweyer,  this  delu'him  tremens  sets  in  almost  immediately  after 
the  chill.  The  delirium  lasts  from  three  to  tive  days,  .s(:>ldoni 
longer,  and  is  followed  by  a  condition  of  more  or  less  profound 
exhaustion.  During  the  delirium  the  iiatient  is  rarely  eonscioos 
of  any  pain  in  the  side,  the  cough  is  either  absent  or  insignifi- 
cant, and  usually  there  is  no  oiiiiortunity  to  examine  tht'  expec- 
toration, so  that  the  diagnosis  of  pulmonary  inflammation  must 
be  based  exclusively  upon  the  results  of  percussion  and  auscul- 
tation. 

In  the  second  variety  there  is  very  early  developed  an  ad\Tia- 
niii!  condition,  very  similar  to  that  of  the  "nervous"  or  "ady- 
namic" form  of  pneumonia.  To  these  symptoms  may  also  be 
added  tlie  following:  trembling  of  the  hands  and  anns,  discon- 
nected stammering  speech,  either  complete  insomnia  or  continual 
drowsiness,  and  delut^ions  of  a  more  quiet  character,  in  which  the 
patient  mutters  to  himself,  grasps  at  the  air,  and  picks  around 
him.  Tlie  tongue,  which  is  very  often  dry,  trembles  when  pro- 
truded, and  once  extended  often  remains  in  that  position  until 
the  ])atient  is  bidden  to  draw  it  iji  again.  The  first  of  the  two 
varieties  mentioned  occurs  usually  in  drunkards  who  are  not  so 
weakened  but  that  they  still  retain  a  considerable  degree  of 
reactive  power;  the  second,  generally  in  those  who  are  ali-eady 
much  enervated,  and  more  or  less  cachectic."  '  This  description, 
taken  fi'om  Huss,  refers  to  the  completely  developed  conditions, 
but  in  some  cases  the  symptoms  assume  a  milder  form.  The 
rigor  may  be  absent,  or  at  least  we  may  be  unable  to  positively 
ascertain  its  occunviice.  Tlie  patient  ivmainsout  of  bed,  at  least 
during  the  first  few  days;  makes  himself  conspicuous  by  his 
great  ortii'ionsness,  and  is  continurdly  chattering  in  a  confused 
and  nonsensical  manner.  He  obeys  every  impulse,  but  the  emo- 
tion is  only  momentary,  and  soon  disappears  to  be  replaced  by 
another.  In  times  of  political  exeiienieiit  I  have  seen  man}' 
cases  of  this  kind,  useful  tools  in  the  hands  of  agitators  for  the 
puri>ose  of  tearing  down  government  ]iroclamations,  but  good 
for  nothing  else  notwitli.standing  all  their  shouting.  As  soon 
as  they  take  to  bed,  delirium  bicaks  oiit  in  full  violence,  and  in 
tlie  fatal  cases  a  purulent  pneumonia  is  found,  although  the 

'  L.  c. ,  pp.  55,  56. 
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patient  had  been  on  his  feet  the  very  day  previous.  The  tempei'- 
atuxe  may  be  veiy  high ;  I  liave  seen  it  at  107.6°  F.  A  further 
characteristic  of  the  disease  is  the  very  great  tendency  to  sudden 
collapses,  which  in  some  cases  may  continue  to  recur  for  several 
days  after  the  febrile  access.  In  the  "adynamic"  form  compli- 
cations with  heart  and  lung  diseases  are  not  uncommon.  The 
few  cases  of  gangrene  of  the  lungs  after  pneumonia,  which  I 
have  seen,  occurred  in  such  drunkards.  The  course  is  always 
tedious,  and  the  process  of  absorption  especially'  protracted. 
Sequelte  are  fiequent. 

Tlie  complication  of  pneumonia  with  malaria  is  one  of  a 
group  of  complications  in  regard  to  which  it  is  exceedingly  diffi- 
cult to  fonn  a  positive  opinion. 

QrisoUe '  treats  the  subject  very  thoroughly,  and,  as  it  seems  to  mc,  with  iTiucli 
good  sense  and  acuteness.  Tlie  orighutl  urticlus  quoted  bv  him  arc  not  accessible 
to  me,  and  I  must  therefore  confine  myself  to  only  a  brief  statement  taken  from  his 
work. 

In  the  first  place,  there  are  two  forms  of  tliis  complication, 
which  must  be  distinguished  from  each  other — a  simple  coexis- 
tence of  croupous  pneumonia  and  intermittent  fever,  and  a 
malarial  infection  localizing  itself  in  the  lungs.  In  tlie  iirst  case 
there  is  a  mere  complication,  the  symptoms  run  their  course 
alongside  of  each  other,  and  when  the  intermittent  fever  is  cured 
by  quinine,  the  pneumonia,  Avhich  still  remains,  continues  its 
progress  undisturbed.  The  malarial  infection,  localizing  itself  in 
the  lungs,  exhibits  itself,  according  to  Grisolle,  as  either  intermit- 
tent or  as  remittent  pneumonia,  and  both  belong  to  the  group  of 
pernicious  fonns.'  Thes(i  cases  are  characterized  by  the  occur- 
rence of  pain  in  the  side  and  bloody  expectoration,  coincident 
with  the  ushering  in  of  the  attack  by  an  unusually  severe  and 
long-continued  chill ;  at  the  same  time  the  physical  examination 
reveals  dulness  of  the  percussion  note,  and  fine,  dry,  abundant 
crepitant  rales,  sometimes  mixed  with  blowing  sounds.  These 
local  symptoms  continue  through  the  hot  stage  of  the  intennit- 
tent,  and  then  quickly  subside,  together  with  the  fever,  during 

'L.  a,  pp.  411-423. 

*  &riainger,  Infectionskronkheiten,  IL  Aufloge,  p.  54. 
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the  profuse  sweating,  at  least  in  the  first  and  second  attacks. 
Occasionally,  however,  a  slight  amount  of  pulmonary  lesion  can 
be  detected  even  during  tlie  apyrexia,  which  is  said  to  be  com- 
plete. The  tertian  and  quotidian  typos  are  more  fi'equent  than 
the  quartan.  If  the  return  of  the  attacks  is  not  prevented,  the 
patients  commonly  die  in  the  tliird  or  fourth  paroxysm ;  in  many 
cases  both  lungs  are  affected,  and  severe  brain  symptoms  are 
also  present.  The  remittent  form  is  distinguished  from  the 
intemiittent  by  the  fact  that,  during  the  remission  a  resolution 
of  the  local  process  does  not  always  take  place.  Otherwise  the 
distinction  is  not  easy ;  the  confusion  between  the  two  varieties 
is  much  greater  than  in  the  first-mentioned  form.  In  both  forms 
the  whole  disease,  including  the  pulmonary  affection,  may  be 
controlled,  and  perfect  health  restored,  by  the  use  of  quinine. 

It  appears  to  be  fairly  well  proved  that  a  severe  disease  of 
the  lungs  may  be  produced  by  malarial  poison,  but  it  is  by  no 
means  demonstrated  that  this  affection  is  croupous  pneumonia. 
The  rapid  disappearance  of  the  local  symptoms  has  repeatedly 
been  urged  as  an  objection.  The  way  in  which  Grisolle  sets 
aside  this  objection  is  perhaps  a  little  too  ex  cathedra;  he 
attaches  but  little  importance '  to  autopsies  which  are  said  to 
have  revealed  changes  identical  with  those  found  in  "legiti-. 
mate"  pneumonia,  but  he  still  strongly  insists  that  the  results 
of  physical  examination  are  perfectly  satisfactory.  Until  this 
pathological  question  is  settled  by  satisfactory  })roof,  I  beg 
leave  to  at  least  express  a  doubt  in  regard  to  the  actual  existence 
of  a  croupous  pneumonia. 

Still  another  complication  of  pneumonia  is  the  inflammation 
of  the  parotid  gland. 

I  have  never  seen  this  complication ;  in  the  reports  of  the  Vienna  hospitals  it  is 
only  mentioned  six  times  out  of  5,738  cases,  a  little  more  than  one  per  thousand. 
The  BtLsle  reports  do  not  mention  it  at  all,  nor  does  Huss.  Grisolle  speaks  of  it  as  a 
fortunately  rare  event ;  tlie  patients  most  apt  to  be  attacked  are  said  to  be  those 
beyond  sixty  years  of  age. 


'  The  authority  for  this  statement  is  not  given ;  in  another  place  an  autopsy  by  Dr. 
Catteloup  is  referred  to,  which  showed  "red  hepatization."  The  same  Catteloup  is, 
however,  censured  by  Grisolle  on  another  occasion,  because  he  has  represented  pnea- 
monia  and  malaria  as  complications  which  are  independent  of  each  other. 


COMPLICATIONS.  123 


According  to  Grisollo  the  parotid  gland  on  only  one  side  is 
usually  attacked,  but  tlien  in  its  avIioIo  extent.  The  intlaniiiia- 
tion  progresses  rapidly,  and  terminates  generally  in  suppura- 
tion, or  even  in  gangrene,  for  there  is  usually  a  diffuse  itdiltra- 
tion  of  pus.  For  this  reason  the  complication  is  always  a  seri- 
ous one. 

In  our  remarks  upon  the  complications  of  pneumonia,  men- 
tion has  been  made  of  the  differences  in  the  course  of  the  disease 
which  are  thus  produced.  But  little  remains  to  be  added.  For 
in  dividing  pneumonia  into  forms  or  species  for  the  sake  of  a 
correct  nomenclature,  it  is  mucli  the  same  as  it  is  with  roses; 
either  we  caU  each  inclividuuni  a  species,  or  we  admit  only  a  sin- 
gle species.  There  are,  however,  some  points  of  practical  im]u>r- 
tance,  which  still  remain  to  be  considered.  Many  physicians 
are  unaware  that  ahorfim  forms  of  croupous  pneumonia  some- 
times occur.  AVundeilich '  gives  the  following  description  of 
the  course  of  the  fever  in  such  cases,  and  his  account  agrees  per- 
fectly with  my  own  experience :  "In  one  form  there  occurs,  gen- 
erally with  a  rigor  and  in  an  altrupt  manner,  a  more  or  less  con- 
sidemble  elevation  of  temperature  (even  to  above  lOi^.S"  F.), 
which  is  immediately  succeeded  by  a  rapid  defei'vesceuce,  so 
that  the  normal  temjierature  is  restored  by  the  second  or  third 
day.  In  a  second  series  of  cases  the  rise  of  temperature  is  more 
gradual,  and  somewhat  remittent.  The  hight-st  point  (scarcely 
104°  F.)  is  not  attained  before  the  third  day  of  the  ilhu-ss.  The 
temperature  tlu^n  begins  to  decline  in  much  the  same  manner  as 
it  rose."  I  have  seen  the  first  form  more  frequently  than  the 
second,  especially  in  practice  among  children.  The  local  siffec- 
tion  may  be  slight,  but  by  no  means  necessarily  so.  In  some 
cases  I  have  seen  infiltration  of  the  whole  lower  lobe  occur  also 
in  adults,  where  in  less  tlian  .seventy-two  hours  the  unusually 
liigh  fever  liad  entirely  disappeared,  and  resolution  took  place 
very  rapidly  afterwards.  In  such  instances,  the  great  extent  of 
the  local  affection  should  induce  us  to  regard  thf  case  rather  as 
one  of  an  unusually  mild  course  than  as  belonging  to  tin-  abor- 
tive form,  which  term  is  more  appropriate  to  smallri-  inliltrationa. 


L 


'  Ei^nwarme,  1.  c. ,  p.  353, 
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I  have  repeatedly  noticed  that  a  number  of  cases  of  short  dura- 
tion art}  apt  to  occur  together,  jnst  as  in  a  particular  epidemic 
it  is  by  no  means  uncommon  for  the  crisis  to  fall  upon  the  same 
day  of  the  disease.  Wlien  the  iriajority  of  the  cases  run  this 
rapid  course,  there  will  be  ample  room  for  error  on  the  part  of 
tliose  who  have  faith  iu  the  efficacy  of  abortive  modes  of  t^ea^ 
ment.' 

AVhat  are  we  to  understand  by  typhoid,  or,  as  it  is  also  called, 
asthenic,  adynamic,  and  nervous  pneumonia?  Liebermeister ' 
gives  the  following  as  characteristic  symptoms:  "The  mild 
form  ordinarily  begins  suddenly  with  a  strong  rigor,  the  pneu- 
monic sputa  appear  very  early,  and  the  infiltration  can  b« 
detected  by  physical  examination  ;  in  the  malignant  asthenic 
form,  on  the  other  hand,  we  generally  obsen-e  a  gradual  linger- 
ing access,  the  characteristic  sputa  of  pneumonia  are  often 
absent,  or,  in  place  of  the  usual  bright  red  or  rusty  brown  color, 
the  expectoration  is  dirty  brown.  Even  early  in  the  disease,  the 
6}nji])toms  on  the  jiart  of  the  centiul  nervous  system  assume  so 
much  i>roMiiih^nce  that  this  form  is  often,  from  the  beginning, 
mistakpu  for  typhus  or  meningitis  ;  at  the  same  time  the  infiltra- 
tion uf  tile  lung  gi'uemlly  progn-sses  slowlj'.  In  regard  to  th** 
pathuhigii'ul  iiiKitomy,  the  sevi/n^  is  distinguished  from  the  mild 
forui  by  the  far  gtvat«^r  frequency  of  pleuritis,  jaundice,  and 
albuininaria.  Furthermore,  the  character  of  the  inttlti-ation  is 
dilfereiit  in  the  two  forms;  iu  tlie  mild  variety  the  luug  on  sec- 
tion presents  a  dry,  liruier,  and  distinctly  granulated  surface, 
while  in  the  severe  form  the  surface  is  less  markedly  granular, 
is  covered  with  a  greasy,  dirty  brown  Huid,  and  the  lung  tissue 
itself  is  usually  quite  rotten.  This  latter  form  is  especially 
chaniclerizi'd  by  the  frequent  occurrence  of  an  en]ai'g<>ment, 
which  is  often  considerable,  of  the  spleen,  and  by  a  pulpy  condi- 
tion of  the  substance  of  the  organ."  The  forjn  of  pneumonia 
here  describrd  seems  to  occur  far  more  frequently  in  Basle  than 
elsewlicre  ;  in  fact  it  appears  to  be  endemic  there.  Every  physi- 
cian who  has  had  much  experience  has  met  with  it  in  isolated 


'  Scf>  !\Un  Lrhfrty  I.  c^  p.  595. 
•  Fiiiuifcr,  1.  c,  p.  44JJ. 
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cases ;  at  least  we  find  it  treated  at  more  or  less  length  by 
writers.'  The  symptoms  are  described  in  essentially  the  same 
manner  by  all  of  them.  Lieberraeister,  however,  definitely  puts 
the  question,  which  has  at  various  times  been  obscurely  hinted 
at,  whether  there  is  not  present  in  asthenic  pneumonia  an  etio- 
logical factor  different  from  that  existing  in  the  ordinary  form  of 
the  disease.  Without  giving  a  very  positive  answer,  he  is 
inclined  to  suppose  that  there  is.  I  am  of  a  different  opinion, 
and  for  the  following  reasons.  Leaving  out  of  the  question 
Basle,  where  the  disease  is  end<'mic,  and  the  isolated  epidemics* 
in  which  this  form  is  especially  frequent,  we  find  writers,  myself 
included,  unanimously  agreeing  that  "typhoid"  pneumonia 
occui"s  in  persons  who  are  from  some  cause  or  other  in  a  weak- 
ened condition.  Hunger,  abuse  of  alcohol,  previous  or  still 
existing  diseases,  excessive  bodily  or  mental  exertion,  advanced 
age,  and  unusually  bad  liygienic  conditions,  are  the  ca\ist?s  most 
commonly  assigned.  For  the  production  of  asthenic  pneiimonia 
it  is  also  generally  necessary  that  there  should  be  a  diminished 
power  of  resistance  to  disease.  I  regard  croupous  pneumonia  as 
on  all  occasions  an  infectious  disease,  and  will  give  my  reasons 
for  this  view  hereafter.  Entertaining  this  view  I  prefer  to  sup- 
pose that  the  endemic  form  at  Basle  (a  city  which  lias  been 
grievously  visited  during  the  middle  ages  and  in  later  times  by 
malignant  epidemics,  and  where  an  unusually  scnert;  typhoid 
fever  is  just  now  prevailing)  and  the  epidemic  form  in  other 
places  are  both  due  to  an  unusual  intensity  of  the  inft'cting  prin- 
ciple. The  distinction  between  this  and  the  ordinary  form  of 
pneumonia  is,  therefore,  in  my  oi)inion,  only  quantitative  and 
not  qualitative.  On  this  supposition  wo  can  explain  also  the 
more  frequent  occurrence  of  complications ;  at  least  we  see  satis- 
factory analogies  in  the  affections,  which  are  acknowledged  to 
be  infectious.  Repeated  conversations  with  my  friend  and  col- 
league Liebenneister  have,  moreover,  convinced  me  that  he 
regards  my  view  as  one  that  will  bear  discussion.     It  should  not 

'  Stokes,  A  Treatise  on  the  Diagnosis  aud  Treatment  of  Chest  DiReasea ;  Giiwlle,  I. 
c.,  p.  836  et  seq. ;  Ld>ert,  1.  a,  p.  600;  Htut,  L  a,  pp.  54, 55 ;  Wunderlich,  Houdbuoh, 
III.,  2,  p.  340. 

'See  Gruoae,lo. 
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be  forgotten  that  this  form  may  be  directly  produced  also  by 
accidental  complications. 

The  so-called  cerebral,  or  latent  form  of  pneumonia,  will  be 
considered  in  the  cliapter  on  diagnosis. 

What  are  we  to  understand  by  relapses  of  pneumonia?  Tlie 
term  relapse  cannot  be  defined  d  priori;  we  can,  therefore,  only 
take  the  meaning  wliich  has  been  generally  agreed  upon,  No 
such  agreement  has  hitherto-  been  made— probably  it  never  can 
be  without  a  "*ic  volo,  sicjtibeo,^^  If  we  take  the  anatomical 
lesions  as  the  standard  for  comparison,  as  Griesuiger  has  done 
for  typhoid  fever,  and  call  the  different  stages  of  development 
of  the  pathological  changes  relapses,  then  we  shall  logically  be 
compelled  to  regard  as  relapses  every  instance  where  different 
lobes  are  affected,  one  ^vith  red  and  another  with  grajr  hepaliza- 
tion.  Ahuost  all  mnUiJobar  pneumcmias  would  also  come  under 
tills  head.  But  witli  this  use  of  tho  term  it  is  not  quite  clear  why 
we  should  not  al^o  regard  as  relnjises  the  different  stages  of 
development  of  the  inflammation  in  one  and  the  siime  lung, 
esi^ecially  if  the  differences  between  them  are  well  marked.  Nor 
does  clinical  observation  afford  us  a  logically  justified  point  of 
distinction.  Tlie  liest  ])!an,  I  think,  is  to  let  every  one  use  the 
term  relai)se  as  he  chooses,  and  to  hold  fast  to  the  fact,  that 
when  a  person  has  had  niic  attack  of  pneumonia  he  is  in  diuiger 
of  sooner  or  later  having  another. 

As  an  illastration  of  the  indistinctnoss  with  whicli  the  expression  "relapse"  ii 
used,  Fisincr  mcnticins,  among  his  fatal  cists,  one  (males,  XIL)  in  wliicb  Iho  first 
pncunuiiiia  of  the  rijTht  lower  IoIjl-  had  run  its  course,  and  tliiity-nine  days  after- 
ward^ when  completelj  convalescent,  the  pntient  was  again  attacked  and  died  from 
pneumonia  of  the  whole  left  lung.  The  second  case  (males?,  XX.)  was  a  pntient 
who  was  taken  ill  on  Jnnuary  2;5d,  with  imeumonia  of  the  right  upper  lob«;  on 
tlie  2!)th  iiist.,  "  when  hia  g<'iieral  coiuliticui  liiid  already  hegun  to  improve,"  the 
disease  extemli.d  to  the  two  other  lobes  of  the  same  side.  lu  both  instances  ho 
speaks  of  a  "rLlapBe," 

Abscess  of  the  hmgs  is  regarded  by  many  writers  as  a  rare 
termination  of  croupous  pneumonia.  All  physicians  of  expe- 
rience regard  exhaustion,  from  whatever  cause,  as  specially  pre- 
disposing to  tills  complication.  Great  importance  is  attached 
also  to  a  wide  extent  of  the  local  affection. 
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All  writers  agree  that  abscesses  are  formed  in  pneumonia 
more  readily  in  tlie  upper  than  in  the  lower  lobea.  The  course 
of  a  pneumonia  which  lias  this  termination  is  not  different  Irom 
usual  at  the  outset;  but  the  favorable  msis  does  not  occiir  at 
the  expected  time;  the  fevt-r  continues,  tlie  local  sjinptoma  do 
not  resolve,  and  severe  cerebral  symptoms  and  attacks  of  cardiac 
insufficiency  make  their  appearance.  In  many  cases  a  diagnosis 
i3  impossible.  It  can  be  nuide  only  when  the  abscess  lias  burst 
and  left  a  large  cavity  filled  with  air,  coniintinicating  with  a 
bronchus  and  situated  near  the  surface.  Under  these  circum- 
stances the  signs  of  a  cavity  may  be  found.  But  we  should  be 
careful  not  to  diagnosticate  an  abscess  of  the  lungs  by  the 
phj'sical  signs  of  a  cavity  ah  me.  I  have  previously  mentioned 
how  frequently  a  considerable  condensation  of  tlie  upp^T  lobe 
will  give  rise  to  Williams's  tracheal  tone;  the  p!iysical  condi- 
tions being  of  such  a  character  that  on  auscultation  we  might  be 
led  to  infer  the  existence  of  a  cavity.  To  make  the  diagnosis  of 
a  pulmonary  abscess  certain,  we  requin?,  therefore,  additional 
evidence,  and  this  we  obtain  by  tlie  examination  of  tlie  sputa, 
which  contain  large  quantities  of  true  pus  mixed  with  character- 
istic portions  of  lung  tissue  (elastic  fibres),  and  frequently  with 
blood.  When  the  expectoration  presents  these  abnormal  charac- 
ters we  may  saft-ly  infer  the  existence  of  a  pulmnnar}"  abscess, 
even  when  for  a  lung  time  we  are  unable  to  detect  its  sit  nation. 
In  addition  to  these  positive  signs  there  is  another  one,  which 
occurs  Tvry  frequently,  and  which  points  with  at  least  a  certain 
degree  of  probability  to  the  occurrence  of  this  compllcathtn.  I 
refer  to  the  change  of  color  of  the  sputum.  Traube'  was  prob- 
ably tlie  first  to  call  attention  to  this  fact.  In  snppnrating 
croupous  pneumonia  the  expectoration  is  colored  green  by  a 
pigment,  which  presents  no  reaction  in  the  presence  of  nitrous 
acid,  and  can  thus  be  easily  distinguished  from  the  coloring 
matter  of  the  bile,  which  passes  into  the  expectoration  in  com- 
plicating icterus.  The  color  referred  to  is,  however,  by  no  means 
pathognomonic,  for,  according  to  Ti-aube,  it  is  found  also  "in 
cases  in  which  no  crisis  takes  place,  but  the  fever  subsides  by 

'  Geatmuaeltie  Abhandlaogen,  II.,  p.  600  et  oeq. 
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v  Ijswfl  aJiaxMl  txtiaa-nir  vpcm  ^e  iimlii  «f  pkjaal  mwiiwttoa,  m 
<^imn  fji  <1'mT<  » fieiMiiaJHf  Frv  iwiw  viB  l«  a»  «9Ba|p  to  nrear  ia 
cn^  vM/jiM^i.  aft  Grit^jil^*  has  dooe  «■  tUs  AoeasiaB.  IW  ■■■Inr  of  itlialile 
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dan/frtcnf  of  tlut  lnng»  is  also  an  nncommon  result  of 
rrofijivdis  pf('-iiffifmia.  It  occurs  most  frequently  in  the  pneu- 
rnonlfi  of  'linnkanLs,  Whether  prostrating  canses  in  g«?nfral 
can  Im?  proix-riy  regarded  as  pn-disposing  to  this  complication  is 
iiml''''i'l«'d.  The  most  j»robahle  anatomical  cause  is  the  occln- 
»ion  of  II  viiwmlur  (listrict  in  the  lungs.     But  this  factor  alone 
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cannot  produce  ^ngrono,  as  has  been  shown  by  the  artififinl 
production  of  embolism,  as  wi*ll  as  hy  clinical  observation. 
Something  else  in  necessary,  a  smnethiiiii;  wbtcli  we  niiirht  ns 
well  permit  to  sail  under  the  neutral  Hag  "infectious."  The 
conditions  which  favor  decomposition  are  nowhere  present  to  so 
marked  an  extent  as  in  the  lungs.  And  yet  the  fact  tliat  the 
gangrene  is,  as  a  rule,  limited  to  a  small  portion  of  the  lung, 
shows  that  some  other  factor  is  involved,  and  that  we  lijivi*  no 
right,  without  further  evidence,  to  regard  the  whole  process  as  a 
simple  decomposition  analogous  to  what  takes  jdace  outside  the 
living  lK)dy.  Cimimscrlbed  gangrene  of  tlie  lungs,  resulting  in 
the  formation  of  a  cavity  and  limitation  of  the  destructive  pm- 
by  reactive  intlainniation,  occurs  after  pneumonia  more 
fivquently  than  the  dijf'nse  form,  which  extends  over  largpr 
portions  of  the  lung.  In  the  anatomical  diagnosis  of  pulinoiiary 
gangrene  complicating  pneumonia,  we  should  be  careful  to 
examine  whether  the  case  is  really  one  of  cronpons  pneumonia. 
Laeunec '  has  insisted  upon  this  point,  but  in  a  somewhat  dif- 
ferent form  ;  he  says  that  the  iuflanimation  produced  around  the 
gangrenous  part  appears  to  be  the  result  rather  than  the  cause  of 
the  mortification.  Such  a  possibility  is  admitted  in  the  case  of 
putrid  bronchitis,  which  has  extended  to  the  lung  tissue.  The 
symptoms  of  the  pneumonia  are  not  changed  in  any  cliaracter- 
istic  manner  by  the  occurrence  of  gangrene  of  the  lungs  ;  the 
fever  continues,  and  an  adynamic  condition  is  di'velopwl.  These 
ambiguous  symptoms  become  signifh^ant  as  softn  as  the  sputa 
art*  found  to  contain  characteristic  fragmmits  of  lung  tissue, 
which  have  undergone  decomporiition.  Traube'  strongly  insists 
tliat  elastic  tissue  is  not  present  in  the  discharged  gangrenous 
shreds  of  the  parenchyma.  There  is  no  unauimit\-  among 
writers  on  this  point,  and  I  must  suspend  my  own  opinion. 
Our  knowledge  of  the  other  morj)ho!ogical  elements,  and  of  the 
chemical  decompositions  whirh  have  taken  place  in  the  dis- 
charged sputa  is  derived  from  the  investigations  of  Ley  den  '  and 

'  L.  o.,  p.  349. 

*  G««araiiielt«  Abbandiongen,  II.,  p.  454. 

'  Volkinann's  Sammlnng  klJn.  Vortriige,  Bd.  I.,  p.  105  ctseq.,  and  Deutsches  ArchiT 
i,  klixL  Mtidicin,  B<}.  II..  p.  48S  et  acij. 
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Jaffe.  In  most  cases  a  penetrating  offensive  odor  betrays  the 
existence  of  gangrene  of  the  iunt^s  even  before  there  is  any 
expectoration.  To  this  rule,  however,  tlie  exceptions  are  not 
very  rare  j  my  own  experience  in  numerous  cas<is  agrees  with  the 
statements  of  other  writers  that  sometimes  large  portions  of  the 
lung  may  be  gangrenous  without  the  presence  of  any  offensive 
odor.  For  the  recognition  of  this  odor  it  is  necessary  that  there 
should  be  a  communication  with  the  bronchi,  and  such  a  com- 
munication does  not  always  exist.  Under  some  circumstances  a 
cavity  niay  be  detected  as  a  result  of  the  gangrenous  process. 
The  gangrenous  liuid  may  escape  l>y  rupture  into  the  suiTound- 
iiig  parts. 

Pubuonary  gangrene  may  terminate  in  recovery  ;  hut  this 
result  is  nut  to  be  expected  if  the  gangrene  be  ext-ensive.  Huss 
lost  ten  cases  out  of  twelve,  and  tlie  records  at  Basle  show  that 
all  of  tlie  eight  cases  which  occurred  there  died. 

Phthisis  and  rirr/iosts  are  not  verj'-  frequent  results  of 
croupous  pneumonia. 

In  legard  to  tlie  question  recently  propounded  by  Bulil, 
whether  in  case  of  such  a  result  there  lias  not  always  been 
a  mistake  in  diagnosis,  I  must  refer  for  tlie  main  part  of  my 
reply  to  what  has  been  said  in  the  section  on  pathology.  But 
liH-sides  this,  it  is  in'cessary  tn  come  to  an  understanding  here  in 
regard  to  the  limitations  of  the  expression  **  chronic  pneu- 
monia," which  is  frequently  used  b}'  writers  as  a  common 
name  for  Ijoth  of  the  above-mentioned  diseases.  This  i)recau- 
tion  is  indispensable  if  we  wish  to  avoid  disputing  about  trifles. 
Grisolle,'  for  exanqile,  includes  as  forms  of  the  disease  which 
art'  transitional  to  elironic  ])ni'umonia  onl}"  those  cases  in  which 
theiv  has  been  a  history  of  severe  constitutional  distui'bance  in 
connection  with  rapidl}'  progressing  changes  and  destruction  of 
the  Inng.  According  to  his  view,  a  lung  which  hag  for  months 
been  less  permeabh'  to  air  tlian  is  normal,  should  not  be  re- 
garded as  atfi'cted  with  a  chronic  iullammation.  so  long  as  there 
is  no  constitutional  disturbance.  This  statement  is,  in  my  opi- 
nioiL,  somewhat  too  dogmatic  ;  after  a  pleuritic  exudation,  which 
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has  pormanently  proven  tod  the  expansion  of  tho  Itmg,  it  is  not 
unrommon,  even  without  any  ohjertive  clistiirhance  in  the  Inng, 
for  an  interstitial  |n-oHferation  of  the  connective  tissue  to  take 
place,  which  we  ninst  rertainly  rejranl  as  infianimatory.  In 
these  cases  it  is  in  fact  the  rule,  ratlier  than  the  ex(L'ei>tion,  for 
the  patient  to  feel  pei-fectly  well,  and  yet,  in  a  pathological 
sense,  an  intlaniination  dtw^s  exist.  On  the  other  hand,  it  seems 
to  me  that  ueiflier  from  a  logii'al  nor  a  ])i-acti('al  standpoint  are 
we  jiistitied  in  making  an  essential  distinction  in  favor  of  those 
cases  of  interstitial  pneumonia  whicli  arise  after  a  croupous 
pneumonia  a<;companied  hy  a  pleuritic  exudation.  The primum 
unoTena  is  and  remains  the  game  factor  which  produces  the 
crouixnis  pneumrmia  ;  from  the  croupous  jmeumonia  comes  the 
pleuritic  effusion,  and  from  the  pleuritic  effusion  the  interstitial 
pneumonia,  and  tinally  the  phthisis.  The  middle  terms  are 
differi'nt,  the  course  of  the  pathological  process  is  different ;  but 
we  must  stili  regard  even  this  forta  as  the  result  of  the  croupous 
pneumonia. 

The  picture  of  this  form  of  the  disease  can  be  drawn  only  in 
the  most  indetinste  outlines^  because  our  observation  of  such 
cases  is  restricted  to  isolated  instances.  When  a  croupous 
pneumonia  fails  to  resolve  at  the  proper  time,  a  period  ensues 
which  jiresents  either  local  or  genei-al  symptoms  of  a  disturb- 
ance, and  generally  both  together;  in  fact,  idl  the  stages,  from 
the  slightest  variation  in  the  process  of  resolution  to  the  symp- 
toms of  an  acute  ])htlusis,  wliich  proves  fatal  within  a  few  weeks. 
It  i'«a  mere  arbitrary  assr-rtion  to  ascribe  the  origin  of  "chronic 
pneumonia"  to  any  particular  stage. 

The  mortality  of  croupous  pneumonia  is  ascertained  witli 
probably  more  difficulty  than  that  of  any  other  disease,  because 
there  is  no  agreement  whether  we  are  to  include  the  so-called 
secondary  pneumonias  which  accom])any  other  affections  as  their 
final  result.  Nor  is  it  easy  to  advance  any  convincing  argument 
whether  this  should  be  done  or  not.  If  we  sm}'  that  the  ana- 
tomical condition  should  decide  the  qut'stion,  thi-ii  we  must  take 
into  account  all  the  facts  of  the  case.  It  may  be  fairly  objected 
that  we  ought  not  to  place  in  the  same  category  a  croupous 
pneumonia  occurring  in  a  cancerous  patient,  and  a  croupous 
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Bat  if  we  admit 
the  door  wide  open 
opinion,  and.  are  less 
to  fc«  St  the  trath.  Emrs  will  creep  in,  hov 
ttj  tij  to  be.  mhtM  the  question  turns  apon  th^^  sS^ 
proof  of  aoroe  Miiifi  «£  — — — »*  The  best  plan,  there- 
ion^istoadaitaBc^BBwMrk'wcee  treated  as  cronpoos  pne^ 
■MBOk  or  in  wtteh  deelh  is  said  to  have  ivsulted  from  this 
cao^e,  bat  xt  the  same  time  to  give  the  data  for  tlie  clearly  cm, 
nnccMniilirated  ranrfi  At  knst,  if  any  complication  uccurre<l  it 
8ho«ld  be  omtiowd  in  the  SMirtalitj  rvport.  Tliis  is  not  nsa- 
allr  done,  at  least  not  in  a  logical  manner ;  hence  the  uncertaiDCj 
of  moctalitv  stacistic& 

ABoag  tke  ntacies  wiadk  bare  heea  vritta  npoo  ttiis  subject,  I  wish  to  nfa 
to  one  by  Dr.  tkwmiot.  oi  CofK^^cm,  ■  wmon  parlienlariT,  l>ecause  a  subsu^ 
galiaurwl  frtw  it  br  mae  car  ^  be^  Ctt^  iJtMMt  like  the  Wandering  Jev,  is  i 
raj  dOi^idated  coaditka.  Bi^dca  das  fltoto^  it  is  true,  tliat  with  the  same  tint- 
mgax  be  lost  ia  one  tcv  3l4  per  oofL,  lad  ia  laother  31  per  cent,  of  fais  cases;  l<al 
he  abo  gJTes  tbr  rtaaoa.  rit,  dMt  ia  tbe  fatal  jemr  the  cases  presented  amamvm 
compUcaxioDs.  Ttus  fact  b  aot  iiii  iillmiil  ia  tise  ertract  referred  to.  whidi }» 
long  been  in  rirralatioQ.  and  wtich  to  emv  iatdfigent  person  most  at  the  ray  W 
Bgfat  hare  ^>peared  ridicnloas.    Bnikies  states  the  fact  thus : 


18M...55 
1857. . .ST 


of  pnenmonia — 3  dcatlis — ooin|tlications  not  mentioned. 
?7  d<alltsw 


Among  the  deaths : 


12  cases  of  delirium  (D.  tremens). 
5  complicated  with  tT]>hoid  ferer. 
5        '•  "         organic  heart  dlacaae. 


Comparison  of  uncomplicated  cases — 

18«G 55  patients— 3  dcnttas. 

1857 65        "  5       '• 

Tlie  difTen'nc?  in  tli"'  nnrtality  is  so  slight  that,  with  these  small  6giires,  iti 
Imnlly  worth  siK-aking  of;  at  any  rate  there  is  no  occasion  for  making  »o  much  aio 
about  it. 

In  pnonmonia,  hospital  statistics  are  of  as  lirtU^  value  in 
gni-cl  U*  tlie  }»i'rci,'utiig<'  of  luoi-tality  as  in  ivgard  to  the  perc 
age  of  iiiorbility,      I  havi^  alri'ad}'  shown  at  some  length 
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reason  for  this  in  my  remarks  on  the  etiology,  and  shall  at 
present  only  call  attention  to  the  fact  that  the  two  factors  which 
strongly  influence  the  mortality,  viz.,  age  and  sex,  are  repre- 
sented in  very  different  proportions  in  hospitals  and  in  the  gen- 
eral population.  In  all  statistics,  therefore,  the  errors  are  so 
serious,  and  it  is  so  impossible  with  our  present  data  to  estimate 
their  magnitude,  that  but  little  reliance  can  be  placed  upon  such 
figures. 

I  givo  a  fevr  compilations  for  the  sake  of  complying  with  the  established 
caatom. 

Vienna,  General  Hospital,  1858-1870. 

7,942  cases  of  pneumonia  with  1,044  deaths,  =  34.5  per  cent 

Stockholm,  Scraphim-Lazaretli,  1840-1855. 

S.GIO  cases  of  pneumonia  with  281  deaths,  =  10.7  per  cent 

Greifswald  Polyclinic  in  ten  years. 

041  casus  of  pneumonia  with  102  deaths,  =  12.1  per  cent 

Basle  IlospiUl,  1830-1871. 

022  cases  of  pneumonia  with  213  deaths,  =  23.1  per  cent 

In  Vienna,  it  appears,  all  the  cases  were  included  in  which  croupous  pneumonia 
was  found  at  the  autopsy ;  for  in  the  annual  reports  cholera,  dysentery,  peritonitis, 
etc.,  are  mentioned  among  the  complications.  In  Stockholm,  a  singular  mctliod  of 
computation  has  been  used.  Only  tliose  cases  were  included  in  which  pneumonia 
was  present  at  the  time  of  reception;  those  in  which  the  disease  developed  during 
their  residence  in  the  hospital  arc  excluded.  Huss '  makes  the  express  i^tatcment 
that  "  if  a  patient  with  pulmonary  tubercles  were  admitted  with  inflammation  of 
the  lungs,  the  case  was  recorded  under  the  head  of  pneumonia ;  but  tliis  was  not 
done  if  the  inflammation  of  the  lungs  were  developed  after  a  longer  or  shorter  btay 
in  the  hospital.  The  same  rule  was  observed  in  regard  to  Bright's  disease,  organic 
disease  of  the  heart,  and  otlier  chronic  affections,  whicli  predispose  more  or  less  to 
l>neumonia."  Many  otliei-s  will  ask,  like  myself,  why  such  an  unnatural  distinction 
should  have  I>ccn  made.  In  the  Stockholm  reports  there  is  still  another  fact  which 
forl>ids  our  comparing  them  with  otlier  statistics.  Some  of  the  patients,  who  died 
twenty-four  hours  after  admission,  were  not  included.  IIuss  uses  this  language: 
"Patients,  wlio  were  admitted  into  tlie  liospital  after  tlie  hour  of  reception,  and 
who  died  before  the  hour  of  reception  (registration)  of  the  following  day  were  not 
registered  among  the  patients,  but  were  recorded  among  the  '  unregistered  deaths.'" 
Suppose,  for  instance,  tliat  the  "  hour  for  registration "  lasted  from  eight  to  nine 
o'clock  A.M.;  then  a  patient  who  is  admitted  at  eight  o'clock,  and  dies  at  ten 
o'clock,  is  cbunted,  but  not  one  who  is  received  at  ten  o'clock  and  dies  at  twelve 
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o'clock.  Why?  If  these  non-official  deaths  bo  inclnded,  the  percentage  of  mor- 
tality rises  to  13,3.  Tlie  Stockliolni  repurts  include  only  the  agea  from  eleven  to 
Bovetitj  yeare.  The  Biishi  ri:[)orls  arc  very  instructive  in  more  than  otic  resi>ect, 
espcciiilly  in  regard  to  the  necessity  of  cuutiou  in  estimating  the  |jerccntuge  of  mor- 
tality when  the  numl)er  of  cases  is  siimll. 

A  division  is  made  into  three  pcriiids  uf  10,  9,  and  0  years  each,  the  total  numher 
of  patienta  l>eing  respectively  223,  107,  and  232.  In  pingle  years  the  mortility 
varies  from  5.0  to  33.3  per  cent. ;  in  tlu'se  two  instances  the  number  of  patients  tr&i 
seventeen  and  fifteen  per  yt'nr.  That  these  marked  differences  were  merely  acci- 
dental is  evident  from  the  fact  that  in  the  three  perioda  mentioned  above,  ■where 
larger  numbers  are  involved,  the  average  mortalitiess  were  24,7,  24.11,  25.9  ])er  cent., 
the  percentage  l>cing  about  th«  same  in  ciicli  jK-riod.  Fismer's  reports  are  so  exact 
that  it  is  possible  to  discover  the  causes  of  the  liigh  niortulit}-.  at  least  for  a  total  o( 
2'M  cases.  One  of  the  chief  causes  is  tlie  advanced  age  of  the  patients;  nearly 
19  per  cent,  of  all  the  cases  of  pneumonia  at  the  Basle  hospital  vrere  over  fifty  yours 
of  ago,  while  in  Stotkhnlni  only  0  per  cent,  liad  uttuimal  this  age.  Tlie  analysis  of 
38  fatal  cases,"  according  to  the  record  of  autopsies,  shows  that  among  the  male 
deaths  without  complications,  the  youngest  patient  vraa  fifty-sir  years  old,  and  three 
were  over  seventy;  all  the  other  deaths  of  mnli*s  were  from  eoniijHcated  pneumonin. 
and  in  the  great  nuijority  of  cases  from  coinjilicntiona  witli  di-seases  of  longstand- 
ing. The  dtMths  aniong  women  show  very  nearly  the  same  facts.  The  mortality 
statistics  of  the  IJiuslc  hospital  can  be  sutisfacturily  explained  by  the  special  nature 
of  the  material;  Fisnier's  hyijotlicsisi,  that  the  form  uf  the  disease  was  cspcciiJly 
malignant,  i.^?  unnecessary.  Whether  pneuuHuiia  be  not  generally  a  severer  disease  in 
Basle  than  it  is  elsewhere,  Is,  of  course,  auolher  cpicslion;  at  all  events,  LicWr- 
meister's  success  in  treatment  has  shown  that  these  adynamic  forms  can  be  success- 
fully managed,  and  heuce  his  relatively  favorable  proportion  of  mortality,  16.5 
per  cent. 

In  genera],  we  may  finy  that  wlu'ii  croupous  pneumonia  occui? 
in  a  hitherto  vigorous  individual,  wlio  !ias  not  been  weakened  by 
age,  excess  in  eating  and  driiikini;,  or  other  di.'jeases,  it  is  the 
least  fatal  of  aeuti'  affrrtions.  But  wUi'n  it  attarks  persons  with 
feeble  po\vei-s  of  resistanet'  to  disease,  th(^  uioi-tality  is  very  great. 
Tliese  i)oiuts  will  be  c-on.sidered  more  in  detail  under  the  head  of 
prognosis. 

Diaffnosfs. 

In  order  to  avoid  repetitions,  I  shall  conflne  myself  tr 
tial  points. 

In  the  great  majority  of  cases  of  pneumonia,  when  1 

'  Compare  details  subsequently  ^ven. 
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begins  acutely  with  a  rigor,  or  at  least  with  chilliness,  a  rapidly 
developed  higli  fever,  pain  in  the  side,  and  drj'  cough  with  sputa 
of  a  characteristic  color,  these  symptoms  make  a  physical  exam- 
ination of  the  lungs  imperatively  necessary  in  order  to  ascertain 
the  seat  of  the  disease.  AVhen  this  is  discovered  the  diagnosis 
is  certain.  Moreover,  the  form  of  the  inllammation  can  be  estab- 
lished anatomically  by  the  discovery  of  fibrinous  casts  of  the 
smaller  bronchi  in  the  expectoration,  and  clinically  by  the  coui-se 
of  the  temperature  curve,  and  its  rapid  sinking  to  the  normal,  or 
below  the  normal,  while  the  local  process  at  first  seems  still  to 
continue  unchanged.  If  the  results  obtained  by  these  methods 
of  investigation  are  positive  and  constant,  the  diagnosis  is  as  cer- 
tain during  life  as  at  the  autopsy  ;  but  the  examination  is  not 
always  of  this  fortunate  character. 

In  the  first  place,  it  may  be  laid  down  as  an  incontrovertible 
proposition  that  there  is  no  sign  pathognomonic  of  croui)ou8 
pneumonia.  Neither  the  rusty-brown  expectoration,  even  when 
fibrinous  casts  ai*e  found  in  it,  nor  the  inspiratory  crepitant  rules 
are  signs  of  such  a  character.  An  absolute  reliance  upon  any  one 
sign  argues  imperfect  knowledge  on  the  part  of  the  examiner. 
Grisolle  still  continues  to  make  this  mistake.'  The  narrowness 
of  such  a  view  is  shown  by  the  analysis  of  the  symptoms,  which 
I  have  previously  given.  On  the  other  hand,  it  is  an  excessive 
rigorism  to  reject  the  existence  of  pneumonia  because  all  the 
signs  are  not  present.  Every  one  must  draw  the  lines  for  him- 
self, and  whether  he  will  succeed  or  not  will  depend  upon  his 
natural  ability  and  the  amount  of  his  experience. 

Two  contingencies  remain  to  be  considered.  Sometimes  days 
will  elapse  before  a  central  pneumonia  has  come  sufliciently  near 
the  surface  of  the  lung  to  be  recognized  by  a  physical  examina- 
tion. Even  a  skilful  physician  may,  for  a  time,  mistake  such 
a  case  for  one  of  the  typhoid  diseases,  especially  if  the  outbreak 
of  the  attack  be  preceded  by  an  unusually  protracted  pro- 
dromal stage.  It  is  difficult  to  lay  down  general  rules  for  su(;h 
cases.  If  the  patient  have  had  a  chill,  pain  in  the  side,  rusty 
sputa,  and  high  fever,  there  is  scarcely  any  room  for  doubt,  and 
even  in  central  pneumonia  these  symptoms  are  generally  present. 

•  L.  c,  p.  47L 
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Bat  when  tHie  only  symptom  is  the  sudden  occarrence  of  liigll 
fever,  the  diagnosis  can  be  made  only  from  the  consideration  of 
all  tilt;  f;iffs  prt'sented  by  tlii'  history  and  present  condition.  Tlie 
change  in  the  pulse-respiration  ratio  is,  in  my  exjierieuce,  the 
most  constant  of  all  tlie  siguSj  and  therefore,  in  the  absence  of 
any  other  airection  of  the  heart  or  lungs,  the  most  certain. 
Much  will  depend  npon  the  acuteness  of  one's  senses.  A  skil- 
ful phyt^iciaii,  with  good  heariiiy,  will  detect  the  seat  of  a  pneu- 
monia at  a  time  when  an  inexperienced  person  is  unable  to 
detect  any  local  changes.  A  slight  abnormity  in  the  percussioa 
note,  an  altered  resistance  at  this  or  that  spot,  a  single  deviation 
from  the  normal  auscultatory  sounds  maj^  in  doubtful  cases, 
decicb?  the  question  in  favor  of  pneumonia.  Still  the  place  for 
the  discussion  of  Hiese  modalities  is  the  bedjside,  not  a  handbook. 
The  cases  of  pneumonia  of  the  apex,  with  severe  cerebral 
6ym])toms,  which  are  seen  most  fi-equently  in  childhood,  present 
less  difficulty  in  diagnosis  than  is  conimonly  supposed.  They  are 
most  apt  to  be  mi;;?taken  for  meningitis.  But  a  meningitis  wliich 
is  neither  tul>eiculoius  nor  traumatic,  and  is  not  jn'oduced  by 
caries  of  the  petrous  portion  of  the  temporal  bone  can,  in  my 
opinion,  only  be  epidemic  cerebro-spinal  meningitis.  It  is  there- 
fore only  witli  regard  to  the  latter  alTection  that  a  difRculty  in 
the  dilTerentiiil  diagnosis  can  arise,  because  the  two  other  forms 
are  easily  recognized  by  their  liistory.  With  reference  to  epi- 
clemic  meningitis,  it  is,  of  coui'se,  a  question  of  the  first  import- 
ance whetjier  any  similar  cases  of  disease  have  occurred  pre- 
viously. Furtliermore,  one  or  more  points  of  the  spine  will  be 
fuund  to  be  so  sensitive  that  when  pressure  is  made  the  face  of 
the  jtatient  will  u«ially  be  distorted,  <^ven  during  profound  coma. 
The  jjulse-respiration  ratio  should  also  be  carefully  examined. 
In  a  doubtful  case  we  maybe  guided  by  the  results  of  treatment 
In  cerebral  pneumonia  the  brain  symptoms  depend  essentially 
upon  the  fever;  antipyretic  treatment,  the  simjde  withdrawal  of 
heat  by  cold  water  iieiiig  the  best  plan,  will  reduce  the  tempem- 
ture,  and  with  this  redtiction  the  alaraaing  symptoms  will  disap- 
pear. Cold  affusifuiH  of  the  head  and  back  are  important  subsi- 
diary measures.  Within  twentj'-four  hours  at  farthest,  after  the 
employment  of  this  energetic  treatment,  all  the  symptoms  yield. 
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This  is,  of  course,  not  tlie  case  in  cerebro-spinal  meningitis  ;  tlie 
functional  derangfiuent  of  the  Ijraiu  liery  dept'nds  upon  ori:!;anic 
lesion,  and  is  moditied  but  not  rfmoved  by  tlie  witlidrawal  of  the 
fever,  which  is  onl3'^  ont;  of  the  uiorbitic  causi's.  Moreover,  it  will 
often  be  possible,  even  at  this  early  period,  to  discover  enougli 
local  signs  to  confinn  the  diagnosis.  Far  more  difficult  than  t!io 
distinction  from  meningitis  is  the  differential  diagnosis  between 
])neamonia  of  the  apex,  with  cerebral  symptoms,  and  the  hyper- 
pyretic  inituil  stage  of  the  acute  exantUtniaUi,  especially  if  the 
eruption  be  delayed,  and  there  are  no  decided  local  prodromal 
symptoms.  In  such  instances  the  geneml  circumstuiices  of  the 
case,  such  as  the  prevalence  of  an  epidemic,  the  diminished  sus- 
ceptibility to  the  contagion  in  question  in  consequence  of  a  pre- 
vious attack,  etc.,  are  more  conclusive  than  all  the  sym]itoni3 
taken  together.  Those  forms  of  pneumonia  wliiclj  produce  but 
little  constitutional  disturbance,  as  in  aged,  cachectic,  and  very 
fat  persons,  require  a  thorough  examination  of  tlie  thoracic 
organs.  Perhaps  the  first  thing  which  attracts  attention  to 
the  lungs  is  the  dyspna-a.  In  eveiy  case  of  delirium  tremens, 
with  fever,  it  is  advisable  to  make  an  examination  of  the  lungg 
if  one  wishes  to  escape  unpleasant  surprises  at  the  autopsy. 
The  same  remark  applies  to  children  who  are  teething,  or  are 
supposed  by  the  pan.nits  to  be  "suffering  from  worms;"  the 
physician  who  neglects  the  warning  of  the  thermometer  in  such 
cases  will  often  have  occasion  for  regret. 

It  is  hardly  necessary  to  discuss  here  the  details  of  the  difTer- 
ential  diagnosis  between  croupous  pneumonia  and  pleuiitis.  I 
shall  content  myself  with  again  calling  attention  to  the  very 
great  significance  of  the  signs  of  displacenrent  of  organs,  and 
shall  refer  the  reader  to  what  has  ]n'eviously  beeti  said  on  this 
subject.  The  differential  diagnosi.s  from  catarrhal  i^ueumonia 
will  be  considered  in  the  next  article. 

Another  affection  requires  to  be  mentioned,  which  Buhl  has 
recently  wished  to  intruduce  into  pathology  undiT  the  name  of 
genuine  desquamative  pneumonia.  Its  situation  in  the  upper 
lobes,  its  progress  from  above  downwards,  and  especially  thd 
character  of  the  sputa,  which  Buhl  regards  as  char.icteristic  ;  the 
very  large  amount  of  alveolar  epithelium,  ciliated  cells,  myelin**  ■* 
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and  free  myeline  in  ihe 
amply  sufficient  for  the 
cpini>ris,  oongh,  and  high  ferer 
this  trnm,  <lf  ft  is  tibe  vaaed  remiination,  and 
nmhm  imm  fsttjr  degemea&m  of  mil  the  organs,  especially  lUc 
kart.' 

Mj  onm  ezpericBre  wi&  d»  ■ffeetioa  in  this  locality  lias 
heen  so  anall  that  I  am  vaabfe  to  gire  an  opinion  in  regard  to 
the  statements  vhkh  Buhl  has  made. 

I  hare  said  so  mnirh  vpoa  the  stibjwt  of  diagnosis,  in  ray 
ranariu  upon  indiridiial  symptoms,  that  it  is  nnnecessary  to 
eontinae  the  subject  at  fznhfcr  kngth  in  this  place. 

I  b<?gin  by  grouping  the  facts,  which  experience  has  shown  to 
bf^r  npon  the  mortality  of  croupous  pneumonia,  and  thi^n  from 
th*rr*<*  individual  factors  I  shall  attempt  to  ascertain  the  common 
quantity,  the  fundamental  condition  upon  which  the  mortality 
n-ally  depends.* 

1.  Time  of -Life. 

a.  From  Childhood  to  Pober^. 

During  this  period,  if  the  child  have  been  hitherto  vigorona, 
the  flang»-r  from  pneumonia  is  less  than  at  other  ages.  Feeble 
chil'lrfn  .succnmb  to  this  disease  during  the  early  years  as  easily 
as  individuals  of  more  advanced  age. 

Th<.'  oldtT  writPfB,  who  were  not  aware  of  the  distinction  1>etwecn  catarrlial  &nd 
croapouH  pni'Utiionia,  regarded  childlinud  as  a  very  fatal  period;  and  it  certainly  is, 
if  cv(?rytliin^  that  is  callwl  ijncumtmia  be  includctL  But  when  the  ncct-ssarv  dis- 
tinction i*  miuhi  U'twffn  tlic  two  foruis  uf  disc-asc,  this  opinion  can  no  longer  be 
niiiiiiti(itr>'d.  ')iit  of  201  cases  of  crouiwus  pnouiiiouiii  iip  to  sixteen  jeare  of  igB 
iiK.'liwivc,  the  great  majority  ^le'rn^  under  ten  years,  Zicmsson  lost  only  7  (3.3  per 
CJ:nit.;.  In  my  exp<;riencc  durin^r  two  years  at  the  Kiel  polyclinic,  with  110  patients 
iintliT  ten  years  of  nj^e,  I  lust  only  4,  and  all  of  {Iicru  died  from  con)]ilicutioD& 
Uaithiz,'  out  of  212   rliihlrcu    from    two    to   tiftC'cn    years  of  age,  lost  only  2. 


'  Zwitt  Bricfe,  L  c  p.  48  ct  ueq. 
'  See  below,  p.  133  et  scq. 
»  See  Griflolle,  1.  c,  p.  515. 
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Fiinck's  statement  in  his  dissertation  tlifvt  ttie  deaths  from  "pneumonia"  Itctwrrn 
one  and  ten  years  for  tlie  Greifswald  polyclinic  ansour.ted  to  10.3  per  cent.,  bUuws 
that  he  probably  coafoimded  the  croupous  and  caturrhiil  forms.  This  is  evident,  it 
nuufl  to  me,  from  a  comparison  of  tlicsc  statistics  with  tht>sc  of  Zicmsson,  who  in 
part  used  Uie  suiuc  material.  It  is  hurdly  worth  while  to  uiuke  tliis  cuniiisirison  in 
detaiL  Pneumonia  is  very  pre^iilcnt  iti  foundliiiij  iuslitutioiia  mid  in  the  hospitals 
of  large  cities  which  are  provided  for  very  young  children.  Gri.solle  frankly 
itdmits  that  in  these  institutions  pneumonia  is  almost  necessarily  fatal,  ut  least  that 
this  is  tlte  cose  in  Paris. 


*.  Th<3  Ago  of  Vigor. 


Pntnimonia  during  this  period  also  is  not  a  dangerons  affec- 
tion. It  is  uncommon  fur  unfoniplicat<:>d  pneumonia,  in  a  pi'ison 
who  Las  been  previously  healthy  to  prove  fatal.  To  prescribe 
definite  limits  to  tins  period,  to  confine  it  to  this  or  that  yfiw  is, 
in  my  opinion,  inadmissible.  It  varies  so  much  in  different  places 
that  the  quotas  for  se]>arate  years  in  different  countries  cannot 
be  compared  with  each  other,  except  during  a  very  short  portion 
of  the  lifetime.  Tlte  main  causes  which  impair  a  man's  jihysical 
powers,  and  shorten  the  active  period  of  his  life,  are  excessivo 
phj'sical  exertion  and  the  immoderate  use  of  alcoholic  drinks. 
Hence  it  is  impossible  to  compare  the  age  classifications  of  a 
manufacturing  population  with  those  (jf  the  laboring  classes  of 
a  North  German  seaport  town,  r>r  with  those  of  a  strictly  rural 
district.  The  porters  of  Kiel,  for  example,  an?  usually  old  by 
the  time  they  are  thirty,  while  our  peastints  in  many  parts  of 
the  country  are  still  hearty  fellows  at  fifty.  I  insist  strongly 
upon  this  jwint,  because  I  wisli  to  protest  against  the  idea  that 
there  is  necessarily  an  increased  fatality  after  a  certain  limit  of 
age  is  passed. 

I  will  give  a  few  details: — 

Fismer  lost  4  out  of  97  patients  from  sixteen  to  thirty  years  of  age;  for  tlio 
decade  from  thirty-one  to  forty  years  the  jjercentage  was  considerahly  higher,  48 
patients  with  9  deaths.  I  use  tlieac  relatively  small  figures,  taken  from  Section  A, 
becau.sc  the  same  ratio  is  repeated  in  Fismcr's  Class  B.    In  (  Id  the  fatal  time 

of  life  is  about  ten  years  later  thun  in  Basle.     Out  of  1'  bct^vern  tliitty 

and  forty  years  of  age,  Funck  lost  only  4  (3  per  cent.).  Iin  Ihe  thirtiith 

year  forms  the  dividing  line;  the  mortality  from  twef  yisirs  is  only  5.1) 

per  cent.,  while  in  ttie  following  decodo  it  rises  to  Tiie  absolute 

B.arc  1,041  patients  -with  61  deaths,  and  Slfl  pat  Ueutha. 
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I  think  tliesc  data  aro  BotHcicnt  to  justiiy  my  rcsorratioD 


e.  The  Age  of  Decline. 

During  this  period,  pneumonia  is  one  of  the  most  dangeroos 
diseases.  The  greater  the  wear  and  tear  of  the  body  the  more 
fatal  the  disease  becomes, 

Tim  ngc  clo&sGS  included  in  this  period  will  adcnit  of  comparison  irith  odi 
other,  a(  least  this  is  the  case  for  the  s.aitiu  population.  All  thu  published  statistia 
ahow  that  the  mortality  increases  from  year  Ut  year. 


40-HO  Yoarm. 

BO-flOYo*™. 

60-TO  Ycw«. 

Griefs wald.. .. . 

O.ij  per  cent 

20  per  cent. 
21.G     " 

37.5  i>cr  ctnt 

24.1 

Stockiiolm 

10.8       " 

Tlic  alfsuhiti:  figures  here  given  are  widely  different  for  the  two  places,  bntia 
each  CISC*  thy  scries  ascends.  In  Paris  aliout  one-half  of  the  patients  hieyoad  sirtj 
yeai's  die:  129  patients,  77  dcatlia,  =,  59  per  cent'  The  fiamc  is  true  of  Bask 
Writere  aro  so  uuauiiuous  upon  the  niiiia  point  that  I  refrain  from  giving  any  more 
figures. 

2.  Sex. 

Pneumonia  is,  ceteris  2Jfti' iff  us,  a  more  dangerous  affection  in 
t]u>  female  tliaii  in  the  male  sex,  in  about  the  i-atio  of  tlireeto 
two, 

Tlio  greater  mortality  among  women  is  shown  by  all  the  reports  which  JDdn(k 

larj^e  btaliiitics. 

Vienna 5.4C7  men       with  1,149  deaths  (21.0  per  cent). 

2,47.')  women  with    705      "       (31.1  per  cent). 

Stockholm.  .2, 2.1'J  mm       with    201      "       (12.fl  per  cent). 

451  women  with     84      "      (lb.8  per  cent). 

Further  details  upon  this  point  are  annccessary. 

Tlie  danger  is  increased  in  pregnancy,  especially  if 
riage  occur.' 

3.  As  regards  the  prognosis  in  complications,  heart  dis 
all  its  forms  stniously  increases  the  risk  to  life.    Tliis  co^i 
tion  does  not  ilinn-tly  threaten  any  vital  organ,  as  is  the 
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example,  with  the  brain  when  the  complication  with  meningitis 
occurs,  and  consequently  the  danger  arises  from  the  derange- 
ment of  the  heart's  action,  resulting  from  the  intercurrence  of  the 
new  disease.  For  details  I  refer  to  what  has  been  said  in  the 
section  on  complications. 

4.  The  morbific  cause  varies  in  the  intensity  of  its  action  not 
only  in  different  places,  but  also  at  different  times.  The  prog- 
nosis will  depend  also,  ceteris  paribus,  upon  what,  in  infectious 
diseases,  we  are  accustomed  to  call  the  severity  of  the  epidemic. 

This  fact  is  shown  by  the  statistics  of  both  Vienna  and  Stock- 
holm, and  has  such  an  important  bearing  upon  our  theoretical 
conception  of  pneumonia  that  I  may  be  permitted  to  give  tlie 
figures  in  extenso. 


BmxxaofM. 

ViEHHA. 

Tcu. 

Cnmtor 
Pneumonia. 

Deaths. 

Percentage 
of  Deaths. 

Tear. 

CoMROf 

rneumonia. 

]>«f.hi>. 

Feroentaf|« 
of  Deaths. 

1840 

113 

10 

17.0 

1858 

854 

203 

23.8 

1841 

103 

15 

14.6 

1850 

430 

08 

22.3 

1843 

138 

15 

10.0 

1800 

450 

116 

25.8 

1843 

137 

22 

16.1 

1861 

638 

146 

23.0 

1844 

08 

10 

10.2 

i       1863 

678 

181 

20.7 

1845 

141 

26 

18.4 

1863 

756 

102 

21.4 

1846 

143 

22 

15.5 

1804 

600 

183 

26.5 

1847 

108 

20 

10.1 

1865 

501 

118 

23.0 

1848 

183 

23 

12.5 

1866 

437 

116 

24.2 

1840 

257 

43 

16.7 

1867 

402 

123 

25.0 

1850 

161 

18 

11.2 

1       1868 

532 

128 

24.0 

1851 

251 

24 

0.8 

1860 

720 

181 

24.8 

1853 

211 

84 

16.1 

'       1870 

746 

180 

25.3 

1853 

153 

24 

15.7 

I 

1854 
1855 

168 
2G3 

23 
88 

13.5 
14.5 

In  Stockholm  there  were  2,710  patients 
with  875  deaths. 
1     In  Vienna  7,042  with  1,044  deaths. 

In  Stockholm  the  average  mortality  was  13.83  per  cent. ;  the 
"extreme  variation,"  that  is,  the  maximum  +  the  minimum 
variation,  taking  the  average  as  100,  was  62.7  per  cent. 

In  Vienna  the  average  mortality  was  24.6  per  cent.,  the 
extreme  variation  only  21.6  per  cent.  This  difference,  irrespec- 
tive of  the  greater  number  of  cases  in  Vienna,  seems  to  me  to  be 
clearly  due  to  the  fact  that  in  that  city,  as  has  already  been 
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mentioned,  all  the  castas  whicli  were  anatomically  ascertained  t<jj 
be  croupous  pneumonia  were    counted,   wldle  in    Stockholm, 
according^  to  tho  plan  adopted  tliere,  not  a  few  cases  of  pnea** 
monia  occurring  in  tlu?  sickly  were  excluded. 

Tlio  mortality  of  [ineumoiiia  is  iiiflii-'iiCL-d  not  only  tiy  the  intensity  of 
bific  cuuse,  hut  ulso  Iiy  "the  rcaistiny  power  of  tho  [iivlii'iit."  Tiie  sum 
deaths  is  made  up  partly  of  diiuths  diio  to  a  lack  of  resisting  power,  and  partly  ol 
those  cases  in  whicli,  altlioufjh  the  resisting  power  was  iiornml.  the  morbific  is 
encc  was  strong  ciiow^'h  to  overcome  tiis  resistance.  If  the  miinher  of  the  first  cl 
be  large,  n  fluctuation  in  the  second  wouhl  of  course  be  less  notJc?ablc,  aud  thiii 
doubtless  the  case  with  the  Vienua  record  as  compared  with  that  of  Stockhobn. 

The  number  of  patients  treated  in  Stockholm  and  Vienna  i 
sufficiently  large  to  exclude  accidental  causes,  and  hence  the  i 
ference  in  the  mortalities  must  be  referred  to  some  underlyii 
changeable  condition,  which,  in  my  opinion,  is  to  be  found  onlj 
in  the  varying  intensity  of  the  morbilir  cause. 

The  operation  of  such  a  cause  may,  it  seems  to  me,  be 
inferred  also  from  certain  other  facts.  It  not  unfrequently  liap- 
pens  that  a  group  of  cases  of  pneumonia  occurring  at  the  same 
time  will  exhibit  a  remarkable  uniformity  in  duration.  I  liave 
repeatedly  observed  that  diu'ing  a  given  period  all  the  cases  tet- 
niinat*'  on  the  lifth  tur  sixth  day,  or  at  another  time  after  the 
ninth  day.  These  facts  are,  to  my  mind,  best  explained  by  the 
hypothesis  advanced  above. 

6.  The  more  extensive  the  localization  of  a  pneumonia,  and 
the  more  protracted  the  constitutional  allection,  the  greater, 
cetc?is  2^fii'i^^is^  is  the  dangnr  to  life. 

Tills  jn'oposition  is  so  evident  that  statistical  proof  is  unne* 
cossary. 

To  pass  now  to  special  prognostic  indications,  the  following 
may  be  regarded  as  favorable  :  moderate  fever,  not  above  HU*  F. 
in  the  morning  hours,  spontaneous  remissions,  marked  effects 
from  autipyretic  treatment,  and  a  not  too  rapid  defervescence. 

A  regulnr,  full  pulse,  which  does  not  average  above  120. 

Respiration  not  ver}^  frequent  ;  the  i-atio  to  the  pulse  not 
greater  than  one-  to  three,  Deei>  respiration  possible  without 
too  much  ]iain.  No  continued  paroxysms  of  cough.  No  ex- 
tensive bronchial  catarrh.     Locally,   the  inliltration  completed 
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within  abont  tlnrt_y-sLjc  hours  ;  no  tendency  to  spreading ;  situa- 
tion in  the  lower  lobe.  ExjxK"toration  entirely  absent,  or  in 
moderate  amount,  rusty  brown,  and  not  clianging  in  color. 

On  the  part  of  the  digestive  organs  no  suTuptoms  beyond 
those  of  simple  febrile  dyspepsia.  Eruption  of  herpes.  Cerebral 
symptoms  only  in  a  degree  convspondlng  to  the  fever.  Perfect 
health  previous  to  the  illness,  and  unimpaired  power  to  resist 
disease.     In  women  absence  of  pregnancy. 

The  unfavorable  indications  are  the  reverse  of  those  just 
described. 

Treatment. 

It  is  customaTT  to  class  croupous  pneumonia  among  the 
local,  and  not  among  the  constitutional  diseases.  The  question 
la  liabl"  to  be  prejudged  when  stated  in  this  indelinite  way.  I 
prefer  to  formulate  it  thus  : 

Do  facta  justify  us  in  regarding  the  anatomical  changes 
always  found  in  the  lungs  in  croupous  pneumonia  as  the  essen- 
tial cause  of  the  other  symptoiris,  especially  the  fever  and  con- 
stitutional disturbance  I  Or,  are  the  pulmonary  lesions  and  the 
fever  ))Oth  due  to  a  common  fundamental  cause  i  Is  there  also 
a  specific  morbific  agent,  which  excites  what  we  call  croupous 
pneumonia  as  a  n*5ult  of  its  variable  action  ujwn  an  organism 
already  predisposed  to  the  disease? 

That  croupous  pnf^utnonia  is  not  a  contagions  disease  is  uni- 
versally admitted.  It  lacks  one  necessary  characteristic  ;  the 
strictly  typical  course,  which  is  peculiar  to  most  malarial  aflfec- 
lions,  is  not  present  in  pneumonia  so  constantly  and  with  such, 
distinctness  as  in  that  class  of  diseases.  Furthermore,  pneu- 
monia is  sometimes  aborted  by  energetic  treatment.  Tims  a 
traditicn  has  been  formed,  sanctioned  by  the  authority  of  cen- 
turies. When  dissection  began  to  be  practised,  the  solid  inflam- 
mation of  an  organ  so  vital  as  the  lung  stowl  out  in  bold  n-lief, 
and  for  a  long  time  engrossed  attention.  The  old  cardinal 
symptoms  of  inflammation — pain,  swelling,  rt-dne-ss,  and  heat- 
were  present,  or  at  least  there  were  some  indications  of  them. 
Almost  eveiy  writer  has  described  the  expired  air  in  pnenmor' 
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«•  rery  bot  but  J.  P.  Frank '  has  been  obliged  to  reject  the 
TaJne  of  this  svraptoB. 

It  is  thus  easy  to  aee  how,  tatder  the  iBflneaice  of  tradition 
the  principal  stnm  was  fand  vpoa  the  inflaamation  of  tbe  Inna. 
and  the  qnesti<»  of  its  coostiradooal  nature  quietly  avoided. 
Avoided.  I  say.  because  only  a  saperficial  stndy  of  the  older 
writo^  can  induce  us  to  suppose  that  when  they  spoke  ol 
'*  Feljris  pneumonica,"  they  meant  anything  else  than  pneU' 
monia  with  less  strongly  marked  local  symptoms.  In  the  very 
clearly  stated  and  strictly  humero-pathological  exposition  which 
Huxliam '  has  given  in  regard  to  the  etiology  of  pneumonia, 
there  is  a  similar  avoidance  of  a  definite  presentation  of  the 
question. 

My  reply  to  the  question  is  this : 

C'roupoujf  pneumonia  is  a  coMtitutiandl  disease^  and  is  not 
dependent  upon  a  local  caiue.  The  pulmonary  inflammation 
is  merdy  the  chief  symptom,  and  the  jnorhid  phenomena  are 
not  due  to  the  local  affection.  The  hypothesis  of  a  morbific 
cause  is  indispensable.  Croup<ms  pneumonia  belongs  to  the 
group  of  infectious  diseases. 

Tlie  prfX)f  of  th^-se  propositions  involves  the  consideration  of 
all  the  facts  hearing  ujwn  the  etiologj-,  anatomy,  and  pathol- 
ogy of  tin-  disMa^. 

The  morbific  agent  cannot  T>«?  isolated  ;  we  are  obliged  there- 
forf-  to  sfiul y  tlw  etiology  of  the  disease  tirst  of  all  by  comparison 
witli  otlii'i'  afTi'ftious,  wliicli  are  known  to  be  non-infections. 
And  for  this  purpose  no  one  will  object  to  the  selection  of  the 
non-infectious  form  of  bronchitis  and  pleurisy.  These  diseases 
havi'  always  li<*fii  i«>gardt'd  as  bearing  a  very  close  relationship  to 
pneumonia,  broncliitis  being  classed  among  the  "  intiammator}' 
dis<^'a.ses,"  and  pleurisy  among  the  "diseases  contractetl  from 
cold."  It  has  bi'L-n.  and  still  is,  the  popular  idea  that  it  depends 
upon  tli('  condition  of  the  individual  whether  he  contracts  a 
piii'urnonia  or  a  catarrh.  If  two  jiersons  be  subjected  to  the 
sariji!  exposure  one  will  get  a  pleurisy,  the  other  a  pneumonia, 


'  L.  c.  i>.  122. 

*  Diaaertatto  de  plearitide  ct  peripDeamoma.     Opera  physioo-medioa,  Tom.  IL 
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according  to  the  personal  locus  minoris  resistentice.     We  now 
know  that  this  supposed  rehitionship  does  not  exist. 
Because, 

1.  Croupous  pnei^monia  and  bronchitis  exhibit  an  entirely 
dLfferent  geogi-aphical  distribution.  The  laws  which  govern 
the  geographical  prevalence  of  bronchitis  are  not  applicable  to 
croupous  pneumonia.  The  spatial  behavior  of  the  two  diseasea 
is  entirely  diflFereht. 

2.  There  is  also  a  striking  difference  as  to  the  seasons  of  the 
year  in  which  these  diseasea  prevail.  There  ia,  therefore,  no 
temporal  coincidence. 

3.  Grenerally  speaking,  "inflammatory  diseases"  and  "dis- 
eases of  the  respiratory  organs  *'  are  not  shown  by  statistics  to 
coincide  in  point  of  time  with  pneumonia. 

4-  The  cases  of  jinenmonia  in  wliich  there  has  been  a  previous 
exposure  to  cold,  or  other  influences  of  an  injurious  character, 
are  so  few  tliat  it  is  hardly  possible  to  regard  these  influences  as 
exciting  causes ;  and,  on  the  otlKT  hand,  only  a  very  small  pro- 
portion of  the  persons  who  have  been  thus  exposed  are  subse- 
quently attacked  with  ]>neumonia.  AVith  wliat  shadow  of  right, 
then,  can  we  infer  a  causal  connection  I  It  would  be  just  as 
correct  to  ascribe  a  typhus  fever  to  the  dietetic  errors  coaiiuitt«?d 
by  the  patient  who  is  suffering  from  the  febrile  dyspepsia  of  the 
prodromal  stage  of  the  disease,  as  to  regard  the  previous  expo- 
sure to  cold  as  the  direct  cause  oi"  the  pn</umonia.  The  out- 
break, or  more  properly  the  development  of  the  pneumonia, 
may  be  hastened  by  such  expf>sure,  but  there  is  no  other  con- 
nection. Fright  may  bring  on  labor  in  a  pregnant  woman,  but 
it  ought  not  to  be  held  responsible  for  her  pregnam-y. 

These  are  the  most  important  points  in  regard  to  etiology.' 
The  first  three  mentioned  I  regard  as  impfirtant  only  so  far  as 
they  tend  to  dispid  any  belief  in  a  relationship  between  pneu- 
monia on  the  one  hand,  and  pleuritis  and  brom-hitis  on  the 
other,  based  upon  their  spatial  and  temporal  coincidence. 

Our  positive  knowledge  in  regard  to  the  etiolog}^  of  pn»^u- 
monia  is  so  limited  that  we  must  look  for  decisive  pro<jf  on  tbi-* 
question  in  another  direction. 

'  For  the  proof,  see  the  chapter  on 
VOL  v.— 10 
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Now  the  fact  that  the  anatomical  changes '  in  croupous  pmi 
monia  are  entirely  distinct  from  those  of  every  other  pulraonaryl 
inflammation  is  a  telling  argument.     Croupous  pneumonia  caaj 
no  more   he  produced   by  the  excitants  of  inliammation  tl 
can   the  characteristic   intestinal   lesions  of  typhoid  fever. 
pleuri^iy  and  bronchitis  the  exciting  cause,  whatever  its  ch 
ter  may  be,  as  soon  as  it  n^a^'hea  the  necessary  intensity,  always' 
produces    anatomical    cliangos,    which    vary  only   in  amoiuit. 
Vroupoiis  pneumonia  cannot  be  prodticed  by  any  of  the  n^ual 
causes  of  inflammation,  Jioioever  strong  or  weak  tJieir  act 
As  in  typhoid  fecer,  there  must  be  a  special  exciting  cause. 

There  is  much  to  be  sidd  from  the  standp<jint  of  pathology^ 
but  for  the  sake  of  avoiding  unnecessary  details  I  shall  confii 
myself  tn  the  principal  arguments. 

1.  During  the  whole  course  of  pneumonia  there  is  no  con 
stant  relation  between  the  local  and  the  febrile  symptoms^ 
dependence  of  the  one  npon  the  other. 

It  is  a  plain  deduction  from  the  laws  of  causality  that  a' 
c-ausal  conni'ctiou  between  two  things  cannot  bo  predicated, 
unh'ss  quantitative  changes  in  the  one  are  accompanied  byj 
quantitative  changes  in  tin*  other.  In  pneumonia  no  rao 
dejiendenoe  can  be  traced.  The  smallest  pneumonic  consoll- 
datitfUri  ofti'U  run  tlu'ir  course  with  the  severest  fever,  and,  oa 
the  other  hand,  wi'  tiud  extensive  inflammations  with  a  very 
mwh'iute  fever.  Small  consolidations  with  high  fever  and 
sevei'i'  constitutional  .symptoms,  and  solid  intiltmtions  with  a 
comparatively  sliglit  fever  and  general  disturbance,  this  is  tlve^ 
rnle  and  not  the  exception.  This  fact  shows  the  fallacy  of 
pretext  that  it  is  tlie  indir.idual  conditions  in  these  cases  whic 
exert  the  decisive  intiuence. 

The  extensicvn  of   the   local   affection   to   parts  of   the  h 
liitheitn    unaffected   is  often   accompanied    by  an  increase 
fevrr;    but    this    fact    in    nowise    invalidates    tlie    propo 
advanced  above.     Coincidence  does  not  im])ly  causality. 
Avould  be  willing  to  regard  an  eruption  of  small-pox  occi 
tile  second  time  in  the  same  jjerson  as  the  result  of  tL< 


'  Sec  chapter  on  pathology. 


TREATMENT.  147 

neons  inflammation,  or  to  admit  that  the  fever  of  a  relapse  in 
typhoid  fever  is  due  to  the  intestinal  inflammation. 

The  resolution  of  the  constitutional  symptoms^  and  espe- 
cially the  suddenness  of  their  disappearance^  afford  us  an 
additional  proof. 

What  local  change  has  taken  place  in  the  inflamed  Inng  at 
the  moment  when  the  temperature  falls  ?  This  we  are  in  no  posi- 
tion to  demonstrate,  but  the  difference  between  pneumonia  and 
pleurisy,  for  instance,  in  this  respect  is  striking.  The  usual 
causes  of  inflammation  never  induce  a  process  so  completely 
independent  of  the  constitutional  symptoms  as  we  see  it  in 
croupous  pneumonia.  Days  and  weeks  elapse  in  this  affection 
before  the  local  pulmonary  symptoms  disappear,  and  yet  during 
the  whole  time  the  temperature  is  low,  and  the  patient  feels 
quite  well.  Perhaps  a  still  more  satisfactory  illustration  of  this 
point  may  be  found  in  the  contrast  presented  by  the  course 
of  catarrhal  pneumonia,  which  is  a  form  of  inflammation  of  the 
lungs  produced  by  the  usual  causes  of  inflammation. 

To  recapitulate  : 

We  find  in  pneumonia  (prodromal  stage)  fever  without  local 
affection,  local  affection  without  fever  (regressive  stage).  The 
local  affection  and  the  fever  do  not  usually  correspond  in 
amount ;  hence  we  are  justified  in  concluding  that  there  is  no 
causal  relation  between  them,  but  merely  one  of  coincidence. 

2.  Croupous  pneumonia  is  a  disease  which  runs  a  typical 
course.  No  affection  which  arises  from  a  local  lesion  pre- 
sent's a  career  so  definitely  limited  in  point  of  time  as  is  the 
case  with  croupous  pneumonia. 

Intermittent  fever,  the  acute  exanthemata,  the  different  vari- 
eties of  the  typhoid  group,  in  short,  aU  the  diseases  which  we 
regard  as  due  to  the  action  of  a  specific  morbific  cause,  are  char- 
acterized by  a  regularity  connected  with  certain  days.  So  long  as 
the  morbific  cause  continues  its  sway,  the  laws  established  by  it 
also  continue  in  force.  Now,  besides  these  laws,  the  body  is  sub- 
jected also  to  the  laws  of  vitality,  and  the  coexistence  of  these 
destructive  and  conservant  forces  can  be  clearly  recognized. 
When  the  activity  of  the  morbific  cause  subsides,  it  only  remains 
for  the  conservant  forces  to  restore  the  normal  condition. 


3M  JTrsjtcvssws, — caocpors  pxethoxia. 


Ifnreofvcr,  ewrrj  Smmm  caaaejl  bj  infection  may  be  divided 
into  two  periodsL  In  the  first,  dartns:  which  the  morbific  canse 
is  a  i.«mkmmvty  to  law  which  is  not  seen  in 
uid  it  w  ttiB  which  justifies  us  in  sp^eaking  of 
types  ci  diaeaaR.  Bat  as  soon  as  the  morbific  cause  ceases  to 
aet,  tins  legaluitj  dMBappaars  also,  because  now,  daring  this 
jpmoA  of  RstomtioB,  die  control  is  assumed  by  those  factors 
which  conatitute  what  we  consider  as  the  strength  of  the  pa-, 
tienf  s  ooBatitvtMML  The  dormtion  of  the  restorative  pi 
and  the  mode  by  which  it  is  effected,  consequently  vary  in  an 
indeterminate  manner. 

In  all  diseases  of  local  origin,  such  as  pleurisy,  pericarditis, 
bronchitis,  and  catarrhal  pneumonia^  no  type  can  be  recogn 
During  the  incubation,  at  the  height,  and  during  tlie  di-c^line 
these  local  affections,  the  rital  forces  of  the  patient  rule  the  sitn- 
ation,  just  as  in  the  restoration  period  of  the  acute  infectious 
di.-»*-asea. 

The  manner  in  which  croupous  pneumonia  runs  its  coarse  is 
cl<'>«»ely  allind  to  that  of  the  acute  inf»?ctious  diseases. 

I  refrain  from  giving  the  evidence  in  detail,  because  it  see 
to  me  that  the  facts  already  mentioned  are  sufficient  to  cli 
pnenmonia  among  infections  diseases  ;  at  least  they  are  quite  as 
aatisfartory  as  those  which  are  urged  in  favor  of  such  a  rlassiii- 
cation  for  cerebro- spinal  meningitis,  for  example.  Tlie  objection 
that  epid»'mic  meningitis  prevails  only  for  a  limited  time,  while 
cronyx^tns  pnenmf>nia  is  a  permanent  afTtvtion,  is  far  outweighed 
by  the  fact  that  in  the  latter  tlie  morbid  product  has  a  special 
anatomical  character.  Tlie  pnj>valence  of  intermittent  fever 
afnong  all  elaases,  throughont  the  whole  year,  does  not  dis- 
prove its  infertioiis  nature. 

T)(iH  fjiain  uf  pnxtf  might  easily  be  lengthened  by  indirect 
♦•videnie,  or  by  facts  less  generally  known  than  those  which  I 
li.'ivf  used  ;  but  would  the  chain  be  made  thereby  any  stronger? 

The  diHr'arAe.s  whicii  I  should  especially  like  to  liav*'  classed, 
ill    (he  Kame  group  with  croupous  pneumonia  are  aciite  artic* 
hir  rlieumatism  and  ejtideniic  cerebro-spiiiid  lueuingitis.     Thi 
three  dineaHes  are  uridt)ubtedly  non-contagious,  either  dire 
or  iiidirecUy,  and  should  b;)  referred  to  the  category  of  m 
infcrlitms. 
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I  am  the  more  desirous  that  croupous  pneumonia  should 
occupy  its  proper  position,  because  the  moment  we  are  convinced 
that  we  are  dealing  with  an  acute  infectious  disease — a  consti- 
tutional affection  with  local  syroptoms,  and  not  with  a  local 
disease  with  constitutional  symptoms — from  that  moment  the 
indications  for  treatment  are  radically  changed. 

When  we  realize  that  we  have  to  combat  not  an  '•*  inflamma- 
tion," but  rather  a  constitutional  disease,  and  one,  moreover,  of 
comparatively  short  duration,  we  readily  fall  into  an  expectant 
treatment  which  bides  its  time,  interferes  only  when  necessity 
requires,  and  does  not  see  in  the  mere  name  of  the  disease  an 
indication  for  attack.  If  we  are  chiefly  occupied  with  the  idea 
of  a  "phlogosis,"  we  almost  necessarily  associate  with  it  the 
"antiphlogistic  treatment."  This  conception,  of  course,  permits 
us  to  individualize,  but  only  quantitatively ;  for  the  very  essence 
of  such  a  conception  is  that  the  treatment  as  such  is  opposed 
to  the  disease  as  such,  and  the  patient  himself  is  a  secondary 
consideration.  In  the  therapeutics  of  the  present  day  we  are 
still  suffering  far  too  much  from  the  traditional  ideas  which 
stamped  every  remedy  commonly  employed  for  a  particular 
morbid  process  as  a  "method"  against  a  "disease."  Such  a 
mode  of  thought  necessarily  leads  to  confusion  in  regard  to  the 
true  object  of  therapeutics  and  to  routine  treatment.  I  was 
obliged  to  smile  when  I  heard  from  a  medical  writer,  who  with 
a  certain  positiveness  prides  himself  upon  being  a  critic,  the 
reproach  that  I  brought  into  the  field  against  pneumonia  a 
"formidable  apparatus  of  remedies."  Certainly  if  I  can  save 
the  life  of  a  patient  with  pneumonia  I  have  nothing  to  fear,  not 
even  the  second  Dietl  by  whom  I  am  menaced.  A  misapprehen- 
sion of  this  kind  springs  directly  from  the  traditional  folly  which 
I  have  characterized  above.  When  the  treatment  of  croupous 
pneumonia  is  conducted  on  "principles"  such  as  I  have  de- 
scribed elsewhere,'  it  is  merely  following  out  these  principles  to 
do  almost  nothing  for  say  eighty  per  cent,  of  the  cases,  and  to 
employ  the  most  active  treatment  for  the  other  twenty  per  cent. 
It  does  not  follow  that  when  a  person  adopts  the  principle  not 

*  VolkmanTi ,  Sammlong  klinischei  Vortrage,  Na  45. 
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to  get  drunk,  lie  ought  therefore  to  join  a  temperance  society. 
It  is  desirable  that  such  a  fundamental  distinction  should  be  a 
little  more  respected. 

The  conduct  of  the  physician  at  the  bedside  of  a  patient  ill 
mth  croupous  pneumonia  forms  the  conclusion  of  my  task.  I 
shall  not  enter  very  much  into  details,  because  these  are  given  ia 
Kdhler's  work,'  which  is  an  almost  exhaustive  exposition  of  the 
subject,  and  to  which  the  reader  is  referred. 

If  we  regard  croupous  pneumonia  as  an  acute  infectious 
disease,  the  indications  for  ti-eatment  are  very  much  simplified. 
Nature  nires,  and  the  only  duty  of  the  phijuician,  is  to  viain- 
tain  life  mttil  this  cure  is  ejected.  This  is  the  principle  which 
underlies  the  management  of  all  acute  infectious  diseases,  and  is 
applicable  here  unconditionally. 

Can  we  succeed  in  cutting  short  or  aborting  the  pneumonia, 
that  is,  in  interrupting  at  any  one  moment  the  development  of 
the  disease?  If  we  suppose  that  we  are  dealing  with  a  local 
inflammation,  we  are  justified  in  again  and  again  searching  fc 
means  by  which  to  subdue  the  infiamniation  aud  abort  the  di 
ease.  For  in  other  forms  of  inflammation— as,  for  instance,  peri-l 
tonjtis — this  may  be  actually  accomplished.  Hence  the  attemj 
to  diminisli  the  severity  of  the  inflammation  by  early  bleediii2, 
a  mode  of  treatment  which  has  always  in  the  past  been  reg:ird<:'d 
as  indispensable.  It  was  supposed  that  there  was  a  local  in- 
flammation to  bo  combated,  and  that  for  this  purpose  the 
abstraction  of  blood  was  the  appropriate,  nay,  the  sovereign 
remed3\  Taking  this  view  of  tlie  case,  there  certainly  was  a 
demand  for  energetic  bleeding;  and  when  Bouillaud  took  as 
much  as  ten  jiounds  of  blood  before  he  saw  the  patient  recover, 
we  must  at  least  acknfmledge  that  lie  had  the  courage  to  follow 
his  premises  to  their  ultimate  conclusions.  If  we  admit  the  fact 
of  till.'  typical  course  of  pneumonia,  it  seems  to  me  logically 
impossibh.'  to  recommend  venesection  for  the  pui"posG  of  aborting 
the  whole  prrtcess.  To  do  so  would  be  to  join  together  two 
conceptions  wliich  have  nothing  at  all  in  common.  For  this 
supposed  abortive  action  of  venesection  we  have  no  evidence 

'  llandbuch  der  cpecicUeti  Thempio,  Bd.  1,  p.  771  et  seq. 
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which  rests  npon  any  othrr  foundation  than  the  crudest  empiri- 
cism, especially  in  these  days  wlu-n  oiu-  knowledge  of  the 
changes  which  take  i»lace  in  inflammation  affords  scarcely  the 
slightest,  basis  of  support  for  an  antipldogistic  effect  fi"om  bleed- 
ing. The  same  thing  may  be  said  in  regard  to  all  other  modes 
of  treatment  which  are  asserted  to  cut  short  the  disease.  Tliey 
are  and  can  be  nothing  else  Ixit  empiricism.  Tlie  tni])irical 
method  asks,  Does  the  introduction  of  the  new  factor  change  the 
normal  course  of  tilings  so  uniformly  that  the  alteration  can  be 
referred  to  the  new  condition?  Tried  by  this  test  the  worth- 
leasness  of  the  results  of  the  abortive  treatment  is  readily  seen. 

Oat  of  every  100  cases  of  i)nt;amonia,  sixty-fuur  normally  terminate  between  the 
fifth  and  eighth  days.'  Koclier,"  who  ascribL-s  aa  abortive  effect  to  vcratrine,  found 
th*t  in  70  per  cent  of  the  caaea  defervescence  occarred  l>ctwoen  the  fifth  and  eighth 
days.  In  view  of  this  fact,  of  what  value  is  Kocher's  statcraent  that  in  18.5  per 
cent,  of  hi»  cases  recovery  took  jil.ice  Ih'Iwltii  thf  Bcconcl  and  the  foui  tli  tl:iy,  while 
the  avemge  during  tliis  [xriod  is  only  13  per  cent.  If  the  numlwrs  involved  were 
very  large,  this  small  difference  would  have  to  Iw  regarded  as  signilicajit ;  but 
Kochcr's  cases  only  number  fifty-four  in  all,  and  the  18.5  per  cent,  referred  to 
includes  in  reality  only  ton  ]>attcnta.  A  glance  at  the  table  (pag;'  54,1  will  show 
t'a^it  ctjnally  large  differences  occur  when  not  a  |>articlc  of  vcratrine  is  given,  prov- 
ing that  his  results  were  undoubtedly  accidentaL 

I  have  taken  the  most  favorable  of  all  the  rt'ivorts  on  this 
subject,  in  order  to  show  how  we  may  be  misled  by  a  lack  of 
method.  Tlie  objective  study  of  facts  is  ever  preaching  to  us  the 
lesson  of  modesty.  The  ellort  to  control  disease  is  like  trying 
to  run  our  heads  through  a  wall ;  the  wall  is  generally  harder 
than  the  head.  The  mommt  the  "  tuagister"  is  willing  to  unre- 
servedly give  up  the  place  which  he  imagined  he  was  ul>le  to 
occupy,  to  the  "minister  naturae,"  our  treatment  will  be  more 
successful,  iu  my  oi>inion,  than  it  is  now.  At  all  <'vents,  we 
shall  tlu'n  have  heard  the  last  of  the  "abortive"  and  all  other 
"methods." 

In  studying  the  treatment  of  croupous  pneuinouia,  the  capital 
fact  to  be  remembered  is  this :  tlie  illness,  or,  more  cori'ectly,  the 
morbific  force  in  croupous  pneumonia  is  not  a  pernicious  power 
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'  8«e  above,  p.  .55. 
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wliicli  confronts  the  organic  forces  as  a  reckless  destroyer.  And 
this  is  true  in  both  dirpctions.  Neither  is  the  quantity  of  the 
morbific  agent  affecting  the  individual,  as  a  rule,  so  overpower- 
ingly  great,  nor  is  the  power  of  resistance  on  the  part  of  tlie 
patient  usually  so  email  as  to  produce  an  inevitably  fatal  result. 
Crou]iou3  pneumonia  is  distinguished  from  other,  but  not  all 
acute  infectious  diseases,  by  the  fact  that  it  generally  attacks 
persons  who  are  already  in  an  enfeebled  condition.  In  other 
words,  the  danger  to  life  from  this  affection  arises  far  more  from 
the  detective  power  of  resistance  on  the  part  of  the  patient  than 
from  the  intensity  of  the  niorljitic  cause.  This  circumstance 
deinands  especial  attention.  In  the  plague  and  in  diphtheria 
the  danger  depends  chiefly  upon  the  force  of  the  infecting  mate- 
rial, A  mere  reference  to  these  instances  makes  the  distinction 
clear.  When  the  young  and  old,  the  strong  and  feeble,  under 
similar  influences,  succumb  to  the  same  fonn  of  disease,  we  are 
justified  in  n^garding  tlie  individual  factor  as  the  subordinate 
ijue.  In  these  cases  there  i.s  so  little  basis  for  the  action  of 
remedies,  that  the  phj'sii'ian  stands  at  the  bedside  rather  as  a 
hopeless  spectator  than  as  one  who  can  restore  health  by  Lis 
energetic  interposition.  An,y  one  who  has  seen  much  of  diph- 
theria k!iow9  full  well  his  own  weakness. 

Tlie  first  duty  of  the  physician,  in  my  opinion,  is  to  iiiqiiin" 
what  does  experience  show  to  be  the  cause  of  death  of  pneuino- 
nia  i  Then  comes  the  question,  Is  the  case  necessarily  fatal,  or 
is  it  possible  to  diminish  the  danger;  in  other  words,  is  the  de- 
nmgeirient,  which  is  called  the  "disease,"  of  such  a  nature  that 
life  and  death  are  bound  together  by  it  as  with  an  endless  and 
indestniftiblr  chain,  or  is  there  no  such  necessary  connection! 
Are  the  morliid  phenomena  onl3'  such  as  can  be  over|iowered  as 
soon  as  we  h.'arn  in  what  their  destructive  force  consists,  and 
where  the  point  of  attack  of  the  disease  lies?  In  the  case  of 
typhoid  fever  the  iiitpiiry  into  the  point  of  attack  has  Inl  u.s  I*' 
oppose  to  tln'  di'strui;tive  force  of  this  aflectiou  a  dam,  which  in 
the  majority  of  cases  is  able  to  withstand  even  the  spring  flood 
of  the  disease.  Thus  our  treatment  is  being  directed  less  and 
less  to  the  causes  of  disease.  The  same  thing  is  true  of  croup- 
ous pneumonia.     If  we  analyze  the  morbid  phenomena,  wliicli 
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are  constantly  present  in  this  affection,  we  find  that  they  con- 
sist of : 

1.  An  interference  with  the  function  of  the  Inngs. 

2.  Fever. 

Neither  of  these  conditions  is  fatal  by  itself.  As  soon  as  the 
falling  temperature  announces  the  crisis,  the  pulmonary  affec- 
tion becomes  almost  completely  subordinate  and  insignificant, 
although  at  this  time  the  functional  disturbance  in  the  lungs 
has  to  all  appearance  undergone  but  little  change.  The  thorough 
analysis,  previously  given,  of  the  course  of  tlio  fever  shows 
clearly  that  the  increase  of  temperature  in  this  disease  is  of  such 
short  duration  and  moderate  amount  that  it  is  not  sufficient  by 
itself  to  cause  death.  These  remarks,  it  is  to  be  expressly 
understood,  apply  only  to  the  great  majority  of  cases.  In  some 
isolated  cases,  of  course,  the  fatal  result  may  be  due  solely  to 
the  extent  of  the  infiltration,  or  to  ths  height  of  the  fuver. 

But  if,  with  these  exceptions,  neither  tim  ft.'ver  nor  tlie  pul- 
monary affection  is  by  itself  sufficient  to  account  for  the  danger 
in  pneumonia,  what  then  'i  Shall  we  search  for  a  hyj)othetical 
third  factor,  or  shall  we  tiy  to  solve  the  difficulty  with  the  aid 
of  the  conditions  at  hand  ?    I  prefer  the  latter  cours<\ 

Either  of  the  two  factors,  it  is  admitted,  is  hy  itself  in.-iuffi- 
cient  to  endanger  the  life  of  the  patient ;  ])ut  the  fuuftioiml  di--- 
turbance  in  the  lungs  and  the  fever  are  both  harinfii!.  It  may 
easily  be  understood,  therefore,  that  the  unitt'd  «-ff<.'«:t  of  l>oth  of 
these  conditions  might  accomplish  what  either  <ouM  not  ])i'An''r 
by  itself.  In  this  connection  we  have  two  pos.sil)iriii--.s  to  <.on-;id'rr. 
Either  the  pulmonary  affection  and  the  ft.-ver  huv-r  »-;xcli  a  yAw. 
of  attack  peculiar  to  itself,  or  they  both  have  one  in  coruiiion, 

I  maintain  that  the  latter  alternative  is  coiJ».-':t.  and  ra.'i  l>: 
proved  to  be  correct.     I  advance,  tlien.'fore,  thi-  ];roi/0-;'.'o:j : 

77ie  danger  in,  croujious  pneumonia  thrtaOn^  ///'.'//'.//>'>! .7,y 
tTie  heart  of  tlte  patient.  Death  resuU-i  from  iuiu^fl':i':.:f:y  ',i 
the  heart. 

And  now  for  the  proof  of  this  oyjinion- 

1.  Tite  exudation  in  pneumonia  proflw:ess  art  irf/:rfMh'A  .'':■•  ■■'■  i 
ance  in  the  pulmonary  circulation^  arul  fMruviij/inlly  in/.-it/^i'/i 
effort  on  tJte  part  of  the  right  ventricle. 


'>d. 


■  M  cfas  mpintorT 
tkak  a  portaon  of  the 


tW  iMqr  permute  t&i^ 
mmu\  ■     ia  iurl/ it  k  aa»iT  A  ] 

Af  (V 'Hr>>n  >  -^  i»^  ffcnwl  i  be  alil*  >»  rJWj^i  ih  Totmne, 

U  rtfMkJ  •H'J  «yi«tn(Cl  kz&ia.  Iz,  »>«?««.  •  pnrfinM  of  &e  taag  be  iaffibaU-d  lij 
pmntm/niA.  H  »  ■«  I/iO^rr  ible  to  cka^^  its  ihImm  And  ye«  tke  poctioD  of  the 
^iv^r  *«*rt,-*J  ^if  th?  respirtlocT  Biuckak  «*iefc  i»  withdrawn  to  tbis  aection  i»f 
Imn^  r«m«rfM  tb*:  *«iw.  Uksok  tkx  maties  act  opoo  the  tbocax  as  a  whole.    But 

'  T'>  ly/rnp^*^  t>>^  eridfeace,  we  mar  bere  larntinn  tbe  acnaaa  in  rolnma  of  the 
4hf»MiH  p'lrW/n.  w1j>;h  in  foand  la  ertxj  ptie«iB«Bia.  la  Ae  kiger  infiltrations  it  i« 
ni>4  ntu^tmtii'itL.  M  i«  w*n  katywii,  to  fiad  weC-mwksd  iaiNiiMiiuM  of  th«  riba  od  the 

*  TJ»»i  ''/(T./liti'/rw  'lorinsf  tbe  tirocw  of  exadatipn  lu*  in  fact  ^eiy  complicated. 
liA<Mfiiit  %  r'rr)'  ofi*ilTrft)>I«!  portion  of  the  exudatiiTO  comes  from  the  blood-n 
U,  tbwrefw,  ini>i|«M*  to  tbe  ■aoie  impellant  force*  as  the  Mood.     Thia  sabjectioo 
n»  amm  m  tb«  <;(fq»ion  cjo^lates,  and  it  ia  to  tbis  period  tbat  the  statementa  mi 
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once  the  availiibility  of  the  vital  force  aupplied  by  these  muscles  for  the  circula- 
tiua  depends  upon  the  expansibility  of  the  lung,  there  must  now  be  lost  for  the  cir- 
culation just  BO  much  force  as  is  transferred  to  the  infiltrated  section  when  its  func- 
tion is  normal. 

This  waste  of  force  caused  by  the  altered  physical  conditions  is  still  farther 
increased  by  a  physiological  factor  which  b  rarely  absent 

In  the  great  majority  of  cases  the  pneumonia  is  accompanied  by  an  inflamma- 
tion in  the  adjacent  pleura.  Hence  pain  occurs  as  soon  as  the  pleural  surfaces  are 
irritated  by  the  respiratory  friction.  From  the  very  outset  the  patient  tries  to  make 
the  friction  as  slight  as  possible  by  breathing  superficially.  But  the  necessity  for 
breathing  tuffieiently  is  still  more  urgent  The  diseased  side  cannot  be  kept  quiet 
while  the  sound  one  is  in  motion,  and  so  in  most  instances  the  patient  instinctively 
accomplishes  his  object,  as  well  as  he  can  under  the  circumstances,  by  lying  on  the 
affected  side,  and  thus  increasing  the  amount  of  work  it  has  to  perform.  He  adds 
to  the  work  of  the  muscles,  which  move  this  half  of  the  chest,  the  task  of  raising 
the  weight  of  a  portion  of  his  body.  But  the  force  necessary  for  this  result  is  not 
applied  to  the  half  of  the  chest  upon  which  the  burden  is  thrown.  This  side  is 
also  less  strongly  expanded.  The  other  methods,  which  are  used  by  patients  in 
pnenmonia  to  alleviate  the  pain,  such  as  firmly  binding  or  holding  the  side,  or 
bending  the  spine  so  as  to  approximate  the  ribs  to  each  other,  arc  all  very  similar  in 
their  action.  This  imperfect  expansion  of  not  only  the  diseased  part,  liut  also  of 
the  whole  lung,  on  the  burdened  side,  causes  another  loss  of  a  portion  of  the  vital 
force  supplied  by  the  respiratory  muscles  for  the  maintenance  of  the  heart's  action. 

How  completely  this  deficiency  in  the  labor  of  carrying  on  the  circulation  by 
means  of  the  respiratory  muscles  may  be  compcnsati'd  by  additional  work  done  by 
them,  cannot  be  determined  d  priori.  But  the  greater  the  activity  of  the  muscles, 
the  greater  their  demands  upon  the  force  of  the  ht-art,  because  when  a  muscle 
works  more  vigorously  it  requires  more  blood ;  during  its  contraction  tlie  vessels 
are  compressed,  and  there  is  an  increase  of  resistance.  This  additional  work  aifccts 
the  left  side  of  the  heart,  and  is  consequently  of  less  importance. 

3.  In  pneumonia  the  surface  over  which  blood  and  air  come 
in  contact  with  each  other  is  diminished  hy  the  exudation,  and 
this  fact  necessitates  increased  labor  on  the  part  of  the  forces 
which  impel  the  blood  and  air  whenever  an  abundant  exchange 
of  gases  is  required. 

Wherever  the  pneumonia  exudation  fills  the  bronchi  and  alveoli,  the  exchange 
of  gases  can  no  longer  take  place.  The  maximum  work  of  each  respiration, 
whether  superficial  or  deep,  is  therefore  necessarily  diminished  by  the  amount 
normally  performed  by  the  portion  of  lung  now  diseased.  If  now  a  demand  arise 
for  the  most  complete  aeration  possible,  the  forces  which  convey  the  air  nnd  blood 
to  the  place  where  the  exchange  of  gases  takes  place  must  be  augmented ;  hence 
the  cardiac  and  the  respiratory  muscles  must  do  an  increased  amount  of  woik.     As 
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bcfoi'e  mcntioDcd,  tlie  stronger  action  of  tbc  re&piratorj  muscles  lias  again  an 
indirect  effect  upon  the  heart 

4.  The  fever  first  brings  to  expression  the  local  disturbances 
produced  by  the  pneumonia. 

The  fact  itself  requires  no  dcinaastration.  Ever;  pneumonia  which  terminate« 
by  crisis,  the  temperature  falling  from  3°  to  5°  Tritliin  a  few  hours,  shows  that  the 
dygpncca  unil  tlii;  more  f urcilile  actitju  of  the  heart  are  due  onlj  to  the  fever.  Bo 
complete  mid  riipid  &  cliangu  in  the  symptoms  certainly  cannot  have  resulted  from 
a  diminution  in  the  amount  of  tlio  pulmonarj  disease.  If  this  eridence  be  nut 
regarded  as  eoHTineiag,  there  is  still  ttnotlier  fact  which  is  not  open  to  attadc 
Tlie  same  reduction  in  the  frequency  of  llie  pulse  and  respiration,  the  same  general 
imijrovement  takes  place  when  the  temperature  is  reduced  to  the  normal  by  the  use 
of  the  cold  bath,  and  disappears  as  soon  as  the  effect  of  the  bath  passes  off  and 
the  teuipeniture  rises  again.  In  this  case  no  one  would  suppose  that  the  local 
lesions  have  disappeared  and  returned  again. 

Li't  US  now  inquire  ixi  what  way  the  symptoms  in  qaestioa 
are  produced  by  tho  f<;ver. 

This  question  can  be  ivadily  answtTed  by  showing  that, 

5.  Thefecer  induces  ijicreased  labor  on  the  part  of  the  heart, 
and  at  the  same  time  iiijlicts  a  direct  injury  ttpon  it. 

Tlio  most  constant  symptom  of  the  fever  is  the  elevation  of  tenippratnre.  With 
the  increase  of  the  )>ody  heat  the  pulse  becomes  more  frequent  (Liebemieistcrl; 
that  is  to  sfiy,  tlie  number  of  systoles  within  a  given  time  increases,  and  con- 
sequently their  duration  must  become  longer,'  and  thiit  uf  the  diastoles  shorter;  in 
other  words,  the  period  of  work  on  the  part  of  the  cardiac  muscle  is  lengthenwV 
and  its  period  of  repose  shortened,  and  moreover,  a  greater  amount  of  work  tlian 
usual  is  required  from  it. 

When  fever  is  present  tfio  fiimiation  of  carbonic  acid  is  increased  (Liebermeis- 
ter,  Leyden).  In  order  to  prevent  its  accumulation  in  the  body,  the  excretion  must 
be  more  rapid  than  normal,  and  this  result  can  be  effected  only  by  increasing  H»e 
force  supplied  by  the  heart  and  the  respiratory  muscles  in  the  way  which  has  pre- 
viously Ijcen  described  i;i  extenHO. 

The  fever  leads  to  a  degeneration  of  thfl  muscular  substance  of  the  heart  (Zen- 
ker, Liebemieister).     Since  the  amount  of  vital  force  produced  by  the  muscle  in  its 
contraction  is  proportional  to  its  nia^s,  that  is,  to  the  numlwr  of  primitive  ft* 
Udned  in  it,  it  follows  that  any  diminution  in  their  number  is  equii 


•  The  theoretically  admitted  poBiibility,  that  os  the  Bystotea  become  w 
their  duration  is  diminisKcd,  is  certainly  not  usnallj  trno  to  any  considei 
It  is  only  necessary  to  obnervc  the  |>u1.sf>  to  li«  satisfied  upon  this  point. 
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diminution  of  their  capacity  for  work.  The  same  thing  is  trae  for  each  primitive 
fibre.  Its  capacity  for  work  depends  in  its  turn  upon  the  amount  of  contractile 
substance  contained  in  it.  Now,  inasmuch  as  it  can  be  demonstrated  anatomically 
that  the  fever  produces  not  only  a  diminution  in  the  number  of  primitive  fibres 
(destruction  of  a  certain  number),  but  also  a  diminution  in  the  contractile  sub- 
stance of  those  that  are  left  (accumulation  of  fat  and  detritus),  it  follows  that  the 
fever  lessens  the  capacity  for  work  on  the  part  of  the  heart  as  a  whole.  The  same 
result  is  produced  also  in  the  following  way :  the  degenerated  part  of  the  contrac- 
tile substance,  in  consequence  of  its  inertia  and  elasticity,  resists  the  contraction  of 
the  cardiac  muscle,  and  absorbs  a  portion  of  the  vital  force  set  free  during  its  con- 
traction.   This  resistance  has  to  be  overcome,  otherwise  contraction  is  impossible. 

We  must  also  take  into  the  account  the  indirect  harm  which  is  done  by  the 
fever  to  all  the  organs  of  the  body,  as  well  as  to  the  heart  and  respiratory  muscles. 
The  diminution  in  the  amount  of  nourishment  taken,  amounting  in  highly  febrile 
conditions  to  almost  complete  abstinence,  and  present  to  a  greater  or  less  extent  in 
every  febrile  state,  affects  chiefly  those  parts  whose  task  is  the  most  arduous,  the 
muscles  which  labor  uninterruptedly,  such  as  the  heart  and  respiratory  muscles. 

From  all  sides  the  threads  run  together  to  a  central  point. 
It  is  the  heart,  and  always  the  heart,  upon  which  the  burden  is 
ultimately  thrown.'  It  is  therefore  the  duty  of  the  physician 
to  enable  the  heart  during  pneumonia  to  perform  the  additional 
labor  made  necessary  by  the  disease.  This  duty  involves  two 
subdivisions. 

1.  Prophylaxis  against  exhaustion  of  the  heart. 

2.  Control  of  already  existing  exhaustion. 

T7te  fever  is  the  first  point  of  attack  for  treatment.  This  is 
shown  by  the  fact  already  repeatedly  urged,  that,  notwithstand- 
ing the  continuance  of  the  local  derangement,  the  force  of  the 
disease  is  usually  broken  when  the  fever  abates. 

In  the  present  condition  of  our  knowledge  the  prophylaxis 
against  exhaustion  of  the  heart  in  pneumonia  coincides  essen- 
tially with  the  treatment  of  the  fever.  But  there  are  some 
points  to  which  I  wish  to  call  especial  attention  in  this  connec- 
tion. 

On  another  occasion  I  laid  down  a  proposition,  which  I  regard  as  indisputable 
in  the  treatment  of  typhoid  fever :  Sine  thcrmometro  nulla  therajna.     That  is  to  say. 


'  If  we  examine  from  this  point  of  view  the  nnmerons  facts  in  regard  to  progrnosis 
which  have  been  oonHrmed  by  experience,  we  shall  readily  admit  that  among  them  all 
this  is  the  one  which  dominates  the  rest. 
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in  this  disease  the  temperature  of  the  body  is  such  a  dominant  factor,  that,  with 
the  rare  cxceptioiia  of  intestinal  heraorrhage,  |jcrforation,  etc.,  the  other  grmi^ 
toms  are  comparatively  uaimportattt.  The  amount  of  heat  as  ascertained  by  the 
thermometer  is  therefore  in  this  case  a  safe  guide  for  treatment  In  pneumonia  it 
is  diHoreiit  Here  the  proposition  shuuld  read  :  Sim  pultu  nulla  therapia.  If  I 
were  aaketl  wljcthcr  I  would  prefer  to  treat  a  severe  pneumonia  without  a  ther- 
mometer or  without  examining  the  pulse,  I  would  say  unhesitatingly, — without  tin 
then  no  meter.  It  is  necessary  to  speak  positively  on  this  point,  because  in  thrtt 
times,  when  we  try  to  me»isiire  evcrytliinE:  (m'sslustigen  Zeit),  we  are  in  danger  of 
losinfT  the  tiiftiis  eriiditiu  of  our  forcfathere.  It  is  all  the  more  necesBary,  beouue 
the  tUemiiimcter  is  so  sinijile  an  instrument  that  even  the  most  shallow-bnuDMl 
nurse  can  be  tauglit  ita  use  for  therapeutical  purposes.  The  critical  examination, 
in  fact  cv'jn  the  observation  of  the  pulse,  requires  special  skill,  which  can  he 
acquired  only  after  long  practice.  The  spliygniograph  is  a  valnalvlc  instrument, 
but  it  is  not  suitable  for  clinical  purposes  except  in  a  hospital.  Moreover,  if  tli 
character  of  the  pulse,  and  this  includes  much  besides  its  mere  frequency,  «how 
that  the  heart  is  doing  well,  the  temperature  is  not  to  be  regarded  for  the  time  being 
as  necessarily  critical,  even  if  it  exceed  104""  P.  On  the  other  hand,  even  with  nn 
absolutely  low  temperature,  treatment  may  be  required  if  the  lieart  is  liecouiiug  too 
much  exliim;;ted. 

Let  US  now  consider  tlio  means  by  which  the  fever  is  to  be 
combatt'd. 

Is  ft  proper  to  bathe  a  patient  who  is  ill  with  jfmeumoiiia, 
to  abstract  heat  directh/f 

It  cannot  be  denied  that  in  considering  tliis  subject  we  are 
met  by  some  d  priori  objections  wliich  appear  verj'  formidable. 
It  may  be  fairly  urged  that  from  the  moment  when  the  periph- 
eral vessels  contract  under  tlie  intiiience  of  tlie  cold,  the  bath 
produces  an  incrca^^ed  resi^jtance  in  Mie  vessel-j,  and  conseciuently 
an  increase  of  work  for  the  lieart.  It  becomes  a  question,  there- 
fore, whether  the  overload^'d  lieart  may  not  in  this  way  become 
com])letel3''  paralyzed.  The  iurreased  production  of  heat  in  the 
bath,  and  tlu^  increased  demand  upon  the  heart  and  respiratory 
muscles  resulting  from  the  additional  excretion  of  carbonic  acid, 
both  point  in  the  same  direction. 

These  are  certainly  very  important  considerations.  Expe- 
rience, however,  shows  that  these  objections  are  not  very  serious. 
I  can  safely  assert  that  neither  mysi'lf  nor  my  pupils  have  ever 
met  with  such  a  residt,  although  no  one,  so  far  as  I  know,  has 
ever  used  baths  so  frequently  or  so  systematically,  or  at  such  a 
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low  temperature  as  myself.  I  do  not  deny  that  fatal  collapse 
may  occur  during  the  bath,  or  that  the  bath  may  be  a  direct 
cause  of  death ;  but  I  insist  that  the  collapse  may  be  avoided, 
if  we  observe  a  very  simple  precaution.  For  the  time  being  it  is 
necessary  for  the  heart  to  perform  additional  work.  Is  it  not 
possible  to  enable  the  heart  to  satisfy  this  transient  demand? 
Unquestionably ;  this  can  always  be  done.  Of  course  we  ought 
not  to  experiment  upon  a  patient  who  is  at  the  last  gasp.  I  say 
the  "last  gasp,"  because  if  the  patient  be  treated  before  this 
time  his  life  can  in  many  instances  be  saved.  The  treatment  in 
such  cast's  will  be  considered  subsequently  in  detail. 

Another  objection  to  the  use  of  cold  baths,  and  one  which 
acts  as  a  greater  restraint  alike  upon  physicians  and  the  laity 
in  carrying  out  this  plan  of  treatment,  is  that  patients  in  this 
way  catch  cold.  The  fear  of  such  a  result  makes  even  very 
intelligent  persons  as  timid  as  children  who  have  been  listening 
to  stories  of  black  men  ;  and  with  as  little  reason. 

For  the  sake  of  releasing  this  ghost,  which  lias  been  restlessly 
wandering  about  for  centuries  past,  I  will  here  relate  my  own 
experience,  and  explain  my  views,  which  I  have  amply  verified, 
in  still  another  way.  A  patient  with  pneumonia  requires  in  the 
first  place  fresh  air.  This  should  be  provided,  if  possible,  with- 
out producing  a  current  of  air ;  but  if  I  have  to  choose  between 
bad  air  and  a  draft,  I  choose  the  latter,  and  my  patients  do  well. 
I  allow  them  even  to  bathe  under  these  circumstances,  and  find 
that  the  exposure  of  the  naked  skin  to  a  draught  as  they  come 
out  of  the  bath  does  them  no  harm.  The  rircumstances  of  my 
polyclinic  patients  frequently  compel  me  to  jmt  up  with  such 
primitive  methods  in  the  presence  of  a  draft  from  a  broken  win- 
dow or  an  open  door,  and  yet  I  comparatively  rarely  see  the 
classical  "complications  from  cold,"  bronchial  catarrh,  pleuri- 
tis,  pericarditis,  etc.  Nor  have  I  noticed  tliat  such  sequelse  as 
chronic  pneumonia,  phthisis,  etc.,  were  apt  to  occur  from  this 
cause.  Hence,  in  case  the  abstraction  of  heat  were  necessary 
and  no  water  were  to  be  had,  I  would  not  hesitate  to  expose 
my  patient  to  cold  air  until  the  necessary  amount  of  cooling 
was  obtained.  This  procedure  would  subject  him  to  much  more 
discomfort  than  would  result  from  the  water-bath,  but  I  am 
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certain  it  would  do  liiru  good.     In  opposition  to  the  scruples  on   ' 
this  point,  which  are  theoretically  well  founded,  and  to  the  mere 
prejudice  which  lius  no  foundation  at  all,  I  think  I  am  justified 
by  my  experience  in  saying  that  tlie  direct  abstraction  of  heat 
in  pneumonia  is  proper  treatment,  and  I  am  happy  to  say  that 
I  am  supported  by  the  weighty  authority  of  Liebermeister.            1 

DEATHS   FROM   PNEDMONIA    UNDER   ANTirVnETrC  TRKATMEST :                             1 

Jlit  BiiHJe  ainiqiu                                                           ■ 

Sxx. 

1 

FrmBlo, 

15-30  years 

a 

1       (,1.)   17  years.     Tuberculosis.      (3.)    19  yon    1 
PhUiisis,                                                                        1 

21-30  years 

2 

(3.)    25    years.    Complicution   ■with    pU-uritis,     1 

(4.)  Coniplia  with  dcgi-mT,  ccirtlis. 

31^0  years 

8 

(5.)  33  years.  Cnnjjilic.  witli  ppricnrditis.     («.) 

33  ycar^  Morbus  IJiiKlilii.     (7.)  34  years.  Int{-m- 

'  iKTiUe.       f8.)    35   yeare.    Ilrt'intiijtysis,  gungrvnc. 

,   (ft.)  3(5  ycara.    I'liurilis,  died  clay  after  receptioa 

1    (1ft.)  HO  years.  Intetii])en»te.     (11.)  38  yea  is.  Em- 

]>liTHeiiia.     (12.)  40  years.    DegeHerat  cordis,  itt- 

ti-in|)erutf,  nu'iiitigitis. 

41-50  years 

1 

T 

(13.)  47ypiira.  Male.  Inteiiiiicmtc'.     (14  ami  15.1 
Females.     41  and  43  yenix     Witliout  riiini)lica- 
tiiHis.     (16.)  '41  yenra.    Feiiiale.    Prej^iiariey.  plcD- 
ritis.     (i7.)  43  ycarii.  Femnlc.  PiitliiMS.    '(l^)-<5 
yeai-s.       F»:iiiale.      Oan^rtne.       (HI.)     45   yeiire. 
F<niale.    rregnaucy,  meningitis.     (20.)  49  yeoi*. 
Feiiiule.    Struma. 

ni-fiO  ycurs 

a 

4 

(21.)    51    years.     Inttimpernte.       (23   and  81) 
Mall's.    .5(1  and  .i9  years.     Without  complication. 
(34.)  (iO  years.    Female.  No  complication.     (2.5.) 
.'iS  years.  Female.   De<;ener.  cordis.    (2C.  )53ycaf* 
Female.  Pkuritis.     (27.J  57  years.  Female.' Peri- 
card  it  is. 

61-70  yuurs 

3 

5 

(23.)    04  ycaix.    Male,    Inteniperato,   de-reuw. 
cordis.     (2?).")  The  same.     (30.)  dl  years.    M.ilr. 
DcLTi'iier.  cordis.     (31  and  32.)    Fi'males.    IVJ  and 
C)  ye;irs.    Without  complications.      (33.)  62yea~  ^ 
Female.   Caric!*.  emphysema.     (34.)  (W  years.  I  ^H 
male.  CiTebro-spinul  mcninyitis,     {35.>  70  yen  ^^ 
Female,  dei^rner.  coifli«. 

71-80  yi:ai-9    '        :!                              (;!(!  tn  38.)  Males,  70,  72,  73  yt-ura.                     ^^ 

This  tabulai-  romjiil 
tlic  aulopBifs,  sliuws  tlia 

ilinii,  wh 

ch  I  have  made  from  the  fully  detailed  record 

t  uulyteu 

of  the  fatal  easiSAveru  uncoini)liciitcd,  and  that    ^^ 
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of  these,  with  the  exception  of  two  women,  were  over  fjfty-fivo  years  of  age.  Tliis 
■Ktiiifacturily  C3ci>luins  the  high  percentugc  of  mortulity  aotwitlistanding  the  anti- 
pyretic treatment.' 

Compared  with  each  other  the  two  method?  of  treatment  show  the  following 
contrast: 

From  1539-1908.     The  nsnal  rontfn^  trcntment, 

052  patients;  mortality,  25.2  per  cent. 

Prom  1907-I8T] .    Antljjjrctk  trcfttmcnt. 

230  patienta;  mortality,  10.5  percent. 

Not  satisfied  with  this  result,  whieh  might  he  qucationcd,  Fismer  compares  230 
carefxilly  ob.wrrwl  cases  of  pneumonia  occurring  Ijctwecn  1858  antl  18fi8  with  the 
230  occurring  during  the  period  in  whicli  tbe  antipyretic  treatment  wa.s  used.  Tlic 
conditions  which  exert  a  decisive  influence  upon  the  mort«Uty  musit  Ik  mucli  the 
tunc  in  both  of  these  clashes  of  cases,  so  tluit  any  difference  in  tike  result  should  be 
tacribed  to  the  treatment. 

ISBS-iaea,     No  »ntlpyTOtJt  treatmimt 

830  cases;  173  males;  58  females. 
60  deaths;  41  males;  1[)  females. 
26.1  per  cent ;  23.8  |K;r  cent. ;  32.8  per  cent. 

18(i7-1fl71.    Antlprretio  trMtmcnt. 

230  cases;    1C8  males;  64  females. 
38  deaths;  22  males;  16  females. 
18.5  per  cent ;  13.3  i)er  cent ;  23  per  cent. 
Thf?  reduction  in  the  mortality  is  0.6  per  cent.    Tlie  total  mortality  is  still  very 
high,  but  ma.y  be  explained  by  local  ca'ises. 

In  regard  to  the  amount  of  beat  to  be  withdrawn,  I  apain 
take  as  my  guide  the  principle  that  the  abstraction  of  heat  is 
intended  to  gnard  against  exhaustion  of  the  heart,  and  that 
the  chief  danger  of  snvh  exhaustion  lies  in  the  fcA'er. 

In  strong  persona,  who  are  only  moderately  ill,  and  have  no 
complications,  we  may  follow  the  rule  usually  atlopted  in  the 
hydropatliii'  treatment  of  typhoid  fever.  A  bath  at  the  temper- 
ature of  well-water  sliould  be  administered  as  often  as  the  tpm- 
peraturt?  in  tlu>  rectum  reaches  104"  F.    The  dni-atinn  of  the  bath 

•  In  hifl  intU!h-f]uoted  and  standard  work,  Fisroer  ha«  given  a  car»;fiil  analyfiia  of  the 
raralta  of  treatment  at  the  Basle  HospiUil.  Tlio  fnndnmcntol  principle  of  the  treatment 
WB»  the  redaction  of  the  fever.  This  indication  was  carried  out  chiefly  throngb  the 
abstraction  of  heat  by  means  of  baths  of  different  temperatnrcs.  In  addition  to  thL-i, 
anttpyretic  remedies  were  used,  snch  as  {jninine,  digitalis,  and  verntrine.  Digitalis  was 
prescriJjed  only  with  great  cantioa  Baths  were  used  whenever  the  temperature  in  the 
axilla  was  above  103.3'  F. 
VOL.  V.-U 
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should  depend  upon  tlie  effect  obtained,  and  should  vary  from 
seven  to  twenty-tive  minutes.  This  siniplo  riilL'  answers  for  all 
the  different  indications  arising  from  tlie  size  of  the  patient,  the 
amoimt  of  iat,  tlie  intensity  of  tlie  fever,  and  the  temperature?  of 
the  hath.  But  it  does  not  appl}^  to  the  treatnuMit  of  all  cases 
of  pneumonia.  Every  one  knows  that  cases  often  occur,  espe- 
ciallj'  among  the  aged  or  very  fat  persons,  or  those  of  feeble  con- 
stitution, in  whom  the  teraperatum  never,  or  at  least  only  rarely 
reaches  104"  F.,  but  varies  between  101°  and  103°.  These  cases 
requhe  special  care.  In  such  persons  I  prefer  to  take  advantage 
of  tlie  fact  that  in  all  the  ordinary  febrile  diseases  the  rise  and 
fall  of  the  temperature  are  distributed  over  the  twenty-four 
hours  in  the  same  way  as  in  health.  Tepid  baths  (77^  to  78°  F.) 
administeied  ft)r  twenty  or  thirty  minutes  at  a  time  early  in  the 
morning  (four  to  .seven  o'clock)  will  reduce  the  temperature  in 
these  cases  for  a  comparatively  long  period.  The  effect  may  be 
continued  by  giving  quinine  at  the  same  time.  As  long  as  the 
low  temperature  lasts,  the  heart,  so  to  speak,  takes  a  rest.  Of 
course  the  baths  may  be  repeati.'d  at  any  other  hour  in  the  day. 
The  careful  examination  of  the  pulse  will  readily  detect  when 
the  ])rt>per  effect  of  tlie  batli  has  he<m  attained. 

Witli  young  children  the  wet  sheet  may  be  used.  The  appli- 
cation of  cold  linen  cloths  around  the  chest  only  is  not  suffi- 
cient, because  the  amoTint  of  heat  abstracted  in  this  way  is  too 
small  for  an}'  hut  children  under  one  year  of  age.  At  the  same 
time  the  thermoincter  must  ho  repeatedly  consulted.  I  do  not 
quite  like  these  packings,  because  tliey  cause  much  more  trouble 
and  disconifort  to  the  attendants  and  patient  than  baths,  and 
are  mucli  less  certain  in  their  effect. 

On  the  other  hand,  there  are  cases  of  pneumonia  in  which  the 
violence  of   the   fever,   as  shown   not  merely  hy  the   absolute 
height  of  the  temperatures,  but  also  by  the  resistance  to  the  ab- 
straction of  heat,  can  be  broken  only  by  the  most  energetic  { 
rapidly  repeated  efforts  t<»  lower  the  temjierature.    In  such  • 
we  have  no  choice;  we  must  either  let  the  fever  run  its  n 
course,  and  then  the  patient  generally  dies,  or  we  musf 
afiaid  of  exerting  our  autliority  and  canying  out  to  i 
mate  results  the  opinions  which  wc  believe  to  be  correc 
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doing,  we  of  course  expose  ourselres  to  the  clanger  of  being 
regarded  by  tlio  public  as  responsible  for  the  result,  if  the  case 
terminate  uufavonibly.  No  conscientious  physician  will  hesitate 
which  course  to  adopt,  if  he  is  satisfied  of  the  truth  of  his 
opinions. 

Several  years  ago  I  was  much  impressed  hy  the  extent  to 
which  these  baths  can  be  used,  as  shown  in  the  case  of  my 
daughter,  then  only  nineteen  months  old,  who  for  the  third  time 
within  a  brief  peiiod  was  attacked  with  a  severe  pneumonia. 
The  temperature  rose  above  1U5.S^  F.,  and  returned  so  quickly 
after  baths  of  00.8''  F.  that  I  found  mysi-^f  compelled  to  reduce 
the  temperature  of  the  water  to  41°  and  42.8°,  and  to  continue 
them  for  ten  minutes.  My  child  recovered,  and  at  no  time 
during  the  employment  of  these  extreme  mi'asuros,  extending 
over  several  days,  was  there  the  slightest  indication  of  collapse. 
Since  that  time  I  have  repeatedly  treated  patients  in  this  manner 
without  bad  results.  One  precaution,  however,  I  must  most 
positively  insist  upon  ;  a  patient  with  pneumonia  must  never 
be  bathed  without  the  administration  of  stimulants  before  and 
afterwards,  and  the  amount  of  stimulant  must;  be  increased 
when  water  of  a  lower  temperature  is  used,  or  the  duration  of 
the  batli  is  lengthened.  I  have  previouslj'  e.vplaim'd  why  the 
heart  should  be  somewhat  stimulated  before  the  bath.  Stimu- 
lation is  necessary  also  after  the  bath  is  finished,  because  the 
cooling  process,  which  does  not  reach  its  maximum  until  fifteen 
minntes  or  half  an  hour  later,  is  very  apt  to  produce  symjitoms 
of  collapse  in  persons  with  feeble  hearts.  Moreover,  it  seems  to 
me  that  such  stimulation  effects  a  more  rapid  distribution  of  the 
heat  throughout  th<>  whole  body. 

In  cases  of  moderate  severity,  such  as  I  have  already 
described,  I  usually  give  one  or  two  tablespoonfuls  of  red 
wine  b^i-fore  and  after  the  bath ;  but,  whenever  thore  is  the 
slightest  indication  that  the  heart  is  not  }icrforniiiig  its  work 
satisfactorily,  I  use  port  wine  or  Madeira,  or  perhaps  even 
champagne.  If  the  bath  be  quite  cold,  I  give  from  one  to  three 
largi^  tablespoonfuls  of  wine  about  five  minutes  befori'  the 
patient  enters  the  bath,  and  I  repeat  the  quantity  wV"  '  is 
in  it,  and  immediately  after  he  leaves  it.     Under  sr  n- 
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stances  the  wino  must  always  be  one  of  the  stronger  kinds.  In 
cliildren  the  quantity  should  be  proportionately  less  ;  but  wlit-n 
the  attack  is  severe  I  give  a  relatively  larger  amount  to  children 
than  to  adults.  No  absolute  rules  can  be  laid  down  ;  the  quan- 
tity must  be  determined  by  the  character  of  the  pulse.  Once 
more  let  me  insist  most  positively,  that  if  we  wish  to  treat  pneu- 
monia by  cold  baths  without  unfortunate  accidents,  Ave  must 
not  sjiare  stimulants. 

The  indications  for  the  treatment  of  pneumonia  by  warm 
bathijig  are  of  the  same  character.  In  such  cases  the  heart  is 
generally  in  a  weak  condition  from  the  start,  and  less  capable 
of  work,  and  we  must  expect  a  more  protracted  course  of  the 
disease. 

It  would  be  very  injudicious  to  commence  at  tlie  outset  with 
the  stronger  stimulants ;  bat  if  we  are  compelled  to  resort  to 
cold  bathing,  they  will  of  course  be  indispensable,  A  little 
experience  will  enable  us  to  find  our  way  with  safety. 

In  addition  to  the  dii-ect  abstraction  of  heat,  I  always  use 
quinine.  Above  all  other  antipyretic  medicines  it  possesses  the 
invaluable  advantage  of  reducing  the  temperature  without  injur- 
ing the  heart,  and  this  it  accomplishes  by  diminishing  the  pro- 
duction of  heat. 

Tartar  emetic  and  its  younger  brotlier  vcratrTne  diminish  the  tcmperatnrc  only 
at  the  cxi>oiiso  of  the  heart;  both  induce  collapse.  When  digitalis  is  used  the 
effect  U]ioti  Uie  heart  tikes  ])lace  very  late.  TiVc  fail,  therefore,  to  obtain  its  amUvil 
in  regulating  the  action  of  the  heart  at  the  very  time  when  we  require  it.  Has  not 
every  one  who  is  in  the  habit  of  prcscriljiiig  tiVuicnt  doses  of  this  remedy  seen 
cases  iu  which  the  collapse  induced  Ijy  the  digitnlis  coincided  with  thnt  of  the 
defervescence?  I  venture  to  say  that  any  one  who  Ims  ever  seen  siich  a  result  is  not 
IJfirticiilarly  aniious  to  rrpoat  the  cxiicrimeut.  The  Ufc  of  digitnlis  as  a  regulator 
of  the  heart's  art  ion  iu  iiiii'uiiinnia  is  a.  very  different  matter.  In  cardiac  insaffi- 
cieney  produced  l>y  niuscular  degeneration,  -with  or  without  valvular  disease,  it  may 
Le  absolutely  necessary  to  give  digitalis,  notwitlistnnding  the  existence  of  cronixna 
pneumonia.  I  have  repeatedly  had  to  do  this,  especially  in  old  x>ersonH.  But  here 
wc  should  use  the  infusion  of  digitidis  in  sinall,  not  too  frctpiently  repeated  doses. 
Given  in  sucli  quantities  wc  avoid  its  paralyzing  intluenrc  upon  the  heart,  but  r' 
the  same  time  wc  lose  its  effect  upon  the  teinpernture.  I  cannot  understand  tfc 
object  of  using  digitalis  in  iiucunioaia  only  fur  the  purpose  of  reducing  the  f 
quency  of  the  pulse  from  100  to  80  beats,  an  effect  which  it  requires  dtises  of  scot 
■ize  to  produce.     It  was  not  bugh  a  control  of  the  heart's  action  that  I  had  in  vit 
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•when  I  recommended  the  contingent  use  of  the  remedy.  At  the  same  time  I  am 
willing  to  admit  that  when  the  heart's  action  is  vigorous,  the  drug  may  in  many 
coses  not  only  be  borne  without  harm,  but  may  be  used  with  advantage  to  reduce 
the  temperature. 

But  are  we  justified  in  using  a  remedy  which  may  i>erhaps  seriously  injure  the 
patient,  when  a  greater  effect  can  be  produced  in  a  way  which  is  certainly  imat- 
tcnded  by  danger? 

The  antifebrile  action  of  venesection  is  slight  and  uncertain.  Tlie  physician 
who  bleeds  in  pneumonia  on  account  of  the  fever,  resembles  the  philosopher  who 
cuts  down  the  fruit-tree  in  order  to  get  the  fruit.  The  advocates  of  this  indication 
for  bloodletting  furnish  in  their  own  reports  of  cases  the  most  convincing  evidence 
for  the  inadmissiblcncss  of  the  measure.  At  all  events,  this  indication  should  dis- 
appear from  the  text-books.  To  the  conscience  of  the  weak  man,  whom  fate  makes 
a  physician  as  a  punishment  to  his  fellows,  it  serves  as  a  welcome  salve,  when  he 
lets  blood  merely  to  gratify  a  popular  demand  and  establish  his  own  position. 

AVhen  properly  used,  quinine  diminishes  the  tempeiuture  for 
at  least  twelve  hours.  The  greatest  reduction  (2.7°  to  4.6°  F.) 
takes  place  from  five  to  seven  hours  after  the  medicine  is  taken ; 
the  line  of  descent  and  subsequent  elevation  is  very  nearly 
straight,  as  I  have  demonstrated  by  thermometrical  measure- 
ments repeated  every  five  minutes. 

There  is  much  to  be  said  in  regard  to  the  mode  of  administering  it.  The  for- 
mula below  is  the  one  I  use  as  a  suitable  dose  in  moderately  severe  pneumonia  in 
an  adult : — 

I^  Quiniac  sulphatis xxx. 

Acidi  muriatici q.  s. 

Aq.  destil 3  iiss. 

Miscc.    To  l>e  taken  as  one  dose. 

This  should  Ix  given  in  the  evening  between  six  and  eight  o'clock.  For  children 
I  use  a  grain  and  a  half  for  every  year  up  to  five  yeara  of  age,  and  after  that  ix;riod 
from  seven  to  fifteen  grains,  according  to  circumstances.  Tliese  quantities  may  be 
exceeded  without  doing  any  harm.  Wlien  tlie  fever  is  intense,  seventy-seven  grains 
may  be  given  to  a  strong  adult,  and  fifteen  grains  to  a  child  under  one  year,  always 
in  one  dose.  I  have  repeatedly  used  both  of  these  amounts.  I  have  acquired  my 
experience  by  gradually  increasing  my  doses,  and  I  have  never  seen  any  harm  done ; 
in  fact,  it  is  my  firm  belief  that  even  these  arc  not  the  extreme  limits  as  to  quantity. 
I  know  that  many  will  be  alarmed  at  such  large  doses.  My  teacher  is  experience. 
Only  fools  resist  facts.  The  physician  who  regards  it  as  his  duty  to  cure  tlic  sick, 
does  uot  treat  his  patients  according  to  traditions,  but  he  knows  what  he  wants  and 
is  never  afraid  to  do  it.  I  have  only  one  caution  to  give.  In  those  cases  in  which 
the  tem[)erature  has  at  some  time  been  103.8°  F.,  and  has  risen  again  rapidly  after 
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an  unsatisfactory  abstraction  of  heat,  it  is  not  nccessarj  to  give  forthwith  acrcnty- 
BC'vcn  ■,'niiiiB  uf  quinine-  this  sliould  be  done  ouly  when  the  n-jiwiu-d  use  of  deciJodlj 
cold  baths  has  lowered  the  ti'niperaturc  for  hut  a  sliort  time,  and  simdler  doses  hnvtr 
proved  useless.  In  such  cases  I  have  firet  tried  the  effect  of  a  doae  of  furty-five  ur 
Bixty  grains.  Onee  more  I  insist  it  is  the  heart  which  is  the  guide  for  the  physiriuL 
Whyever  carefully  examines  the  pulse  walks  safely ;  whoever  fails  to  do  it,  easily 
Btuuibles.  To  object  to  the  use  of  quinine  because  "Binz  says  it  is  a  cardiac 
poison,"  savors  too  much  of  nnlvetC  as  well  ns  lack  of  experience.  Such  domestic 
remedies  iis  black  stocking-s  or  ciiveriug  the  feet  with  Inmp-blaek  ns  a  substitute  for 
tlio  general  liuth,  as  recoiniuended  by  Paul  Nieuieycr,  the  quinine-hater  (Beti, 
Memorabilien,  Jnhrg.  1873,  3.  Ilcft),  I  have  never  tried. 

In  my  cases  I  have  never  noticed  any  liami  done  by  quinine.  The  pnlse  falls  at 
the  same  time  wilh  the  temperature,  Init  rcniaijia  full  ond  strong,  or  is  imjiroved  ia 
character  if  it  had  previously  been  weak.  Tlie  discomfort  on  the  part  of  tlie  patient 
is  generally  not  uiuch  greater  from  large  than  from  Bniall  doses,  and  diea])pears  rap- 
idly. Not  very  infrequently  voniiting  occura  soon  after  the  quinine  is  taken.  If 
the  medicine  hnve  been  retained  as  long  m  half  or  three-quarters  of  an  hour,  it  \t 
scarcely  necessary  to  repeat  the  dose,  because  the  salt,  wlien  exhibited  in  the  form 
puggested,  is  nqiidly  absorbed.  If  delay  he  dangerous,  the  dose  may  be  repeated 
immediately,  because  it  is  better  to  give  too  much  than  too  little. 

But  in  many  cases  the  medicine  is  rejected  within  n  few  minutes  after  it  is  taken. 
Tliia  may  often  be  prevented  by  directing  tlic  patient  to  bend  forwards  as  soon  as  he 
lias  swallowed  the  quinine,  and  to  keep  Ills  mouth  o|)en  so  as  to  allow  the  abundant 
flow  of  saliva,  which  is  us^ually  e.Kcited,  to  ruu  out.  Small  piece*  of  ice,  swallowed 
when  nausea  is  tirst  felt,  will  often  prevent  the  vomiting.  If  it  occur  notwithstand- 
ing, I  usually  give  a  second  dose  a  quarter  or  half  hour  afterwards,  and  perhaps 
even  a  third  dose.     Usually  the  second  one  is  retained. 

If  we  fail,  as  we  .'sonietimes  will,  to  introduce  the  quinine  into  the  body  by  thii 
mode,  we  may  administer  it  by  enema.  This  plan  is  almost  always  successftil; 
alisorptiou  seems  to  take  place  nearly  as  quickly  liy  the  rectum  ns  by  the  stotuaeh. 
If  the  quinine  is  to  be  used  by  injection,  the  apothecary  should  be  directed  to  add 
but  a  snijill  amount  nf  acid,  and  to  use  three  or  four  times  more  wat-er  for  the  solu- 
tion than  I  have  recommended.  If  much  acid  bo  used  it  irritates  the  mucous  mem- 
brane uf  tlie  rectum  excessively,  and  soon  induces  the  expulsion  of  the  clyster.  Tho 
use  of  a  miieilaginous  vehicle  and  a  few  drops  of  bmdimum  will  be  sufficient,  with 
rare  excejitions,  to  produce  a  sufficient  tolerance  on  the  part  of  the  intestine. 

In  orcliT  to  gi't  the  full  effect  of  each  dos(?  of  qiiinino,  tlie  lat- 
ter should  not  bo  given  daily  but  every  second  evening,  thus 
allowing  forty-eight  hours  to  elapse  between  two  doses.  We 
can,  of  couise,  b}'  nnnecessttrily  frequent  doses  produce  a  daily 
reduction  of  teiiiperatute,  l)ut  tlie  reduction  will  not  be  so  great 
as  in  the  other  mode  of  admiuistration. 
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Our  views  as  to  diet  will  be  influenced  by  our  position  upon 
the  leading  question,  should  wo  feed  fevers  ?  For  myself,  I  have 
long  since  come  to  a  conclusion  upon  this  point.  The  idea  tliat 
nourishment  increases  the  tempei-ature,  and  sliould  be  withheld 
because  we  ought  not  to  pour  oil  upon  the  fire,  seems  to  me 
untenable,  even  if  wo  were  in  possession  of  evidence  that  the  sup- 
posed elevaticm  of  tempeititure  actually  took  place,*  which  can- 
not be  said  to  be  the  case.  But  even  if  it  were,  I  would  still 
feed  my  fever  patients,  for  the  noiirishment  supi^lied  to  the  body 
protects  its  tissues  from  greater  loss  and  renews  what  has 
already  been  lost.  If  the  additional  heat  generated  by  the  oxi- 
dation of  the  food  be  sufficient  to  raise  the  temperature  too  high, 
we  can  get  rid  of  the  dangerous  excess  by  cold  baths.  In  a  total 
abstinence  from  nourishment,  a  portion  of  the  formed  tissues  is 
nec«?ssarily  sacrificed  to  satisfy  the  eager  demands  of  the  oxygen 
in  the  blood,  and  the  body  thus  siiITers  an  unnecessary  loss. 
Experience  shows  that  fever  pati(.'nts  who  are  properly  fed 
recover  much  more  rajjidly  than  others,  and  the  reason  for  this 
seems  to  me  sufficiently  obvious. 

The  only  question,  therefore,  is  to  find  the  i)roper  kind  of  nourishment  This  we 
shall  be  ahlo  to  do  the  more  readily,  if  by  proper  treatment  we  prcTent  the  tempera- 
ture from  remaining  too  high ;  wc  can  then  expect  far  more  from  the  organs  of 
digestion.  The  regularly  repeated  cleansing  of  the  mouth  and  teeth  is,  in  my  opin- 
ion, an  important  aid  in  maintaining  the  appetite.  The  same  purpose  is  fulfilled 
also  by  seasoning  the  food  with  a  sufficient  quantity  of  common  salt,  which  is  val- 
uable, too,  on  account  of  its  nutritious  jirpperties. 

If  the  patient  will  take  food  at  all,  I  give  him,  several  times  a  day,  some  rare 
finely  scraped  meat  with  bread  and  butter ;  the  best  plan  is  to  give  it  in  smull  por- 
tions three  or  four  times  a  day,  about  an  hour  after  a  bath.  I  never  force  it  upon  a 
patient.  In  cases  wliich  are  at  all  severe  I  insist  also  upon  the  patient's  taking,  in 
one  or  two  tablespoonful  doses,  a  strong  bouillon  with  one  or  two  eggs  daily. 
Also  in  the  course  of  the  day  milk  should  be  given  iu  quantities  suitable  to  the 
case.  When  there  is  dyspeptic  derangement  the  milk  should  l>o  thinned  with  from 
one  to  three  parts  of  water,  and  common  salt  added  in  sufficient  quantity. 

In  the  antipyretic  treatment  of  pneumonia  I  regard  it  as  a 
conditio  sine  qua  non  that  the  patient  should  take  light  wine  in 
amount  suitable  to  his  age  and  habits ;  for  an  adult  say  from 
half  to  a  whole  bottle  daily.  The  portion  which  is  not  used  just 
before  and  after  the  bath  may  be  mixed  with  water  and  drank 
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There  are  some  cases  in  which  the  whole  treatment  must  for  a 
time  be  directed  to  the  production  of  sleep.  Besides  complete 
in^omma  th^re  are  also  continuous  delirium  and  jactitation,  and 
freqaentlj  actual  maniacal  attacks.  Sometimes,  when  the  anti- 
pyretic treatment  is  ineffectual,  a  full  dose  of  quinine  answers 
tlie  purpose ;  in  many  febrile  conditions  this  diug  seems  to  act 
dinr^'tly  as  a  hypnotic.  To  this  cIjuss  Mong  also  those  cases  of 
pneumonia  in  dninkards,  which  are  characterized  hy  the  frequent 
tXTtirr'-ncr'  of  delirium,  and  yet  lack  some  of  the  classical  S3'mp- 
t.f>frin  nf  (Iclfrium  tremens.  Here  also  maj'  be  classed  delirium 
tn-mrriH  or-nirnng  in  connection  with  pneumonia. 


\Vliii(rVfr  itiJiy  liiivR  \>i'jn  tlic  ori;^in:il  cause  of  tlio  feublfneas  of  tlie  lieart 
Inucwiuit  luiuculm'  action  iu  these  coses  throws  upon  that  organ  a  constautly  im 


rt,  ths^ 
icrea«^^ 


TREATMENT.  169 

ing  amount  of  work.  The  pulse  very  soon  shows  that  the  heart  is  unequal  to  this 
task.  Sleep,  and  the  cessation  of  muscular  activity  associated  with  it,  is  the  only 
remedy.  In  such  cases  I  have  always  produced  sleep  by  very  large  doses  of  a  suit- 
able remedy.  Of  late  I  have  generally  used  the  hydrate  of  cliloral  in  a  single  dose 
of  from  seventy-seven  grains  to  two  drachms,  if  smaller  quantities  fail.  In  febrile 
cases  we  should  never  forget  to  give  either  before  or  after  the  administration  of  this 
drug  a  sufficient  quantity  of  properly  diluted  hydrochloric  acid,  in  order  to  prevent 
a  decomposition  of  th3  chloral  hydrate  upon  the  feebly  acid  or  actually  alkaline 
mucous  membrane  of  the  stomach.  Nor,  whatever  remedies  wc  employ,  should  we 
forget  the  active  use  of  cardiac  stimulants.  Without  this  precaution  energetic 
medication  should  not  be  adopted ;  with  it,  we  need  not  fear  disobeymg  the  warn- 
ings of  the  phannacoposia,  provided  it  bo  indispensable  that  sleep  should  be 
induced.' 

In  all  severe  acute  diseases  I  disapprove  of  darkened  bed- 
rooms. It  is  sufficient  to  place  the  bed  in  such  a  position  that 
the  light  does  not  shine  directly  into  the  eyes  of  the  patient.  In 
my  opinion  patients  who  are  exposed  to  the  light  make  the  best 
recovery. 

We  come  now  to  the  second  part  of  our  subject,  the  treat- 
ment of  already  existing  exhaustion  of  the  heart.  In  those 
cases  in  which  the  patient  has  been  under  treatment  from  the 
start,  and  in  which  prophylactic  measures  have  proved  insuffi- 
cient, we  should  bear  in  mind  the  rule,  that  the  earlier  the 
approach  of  cardiac  exhaustion  is  detected,  the  more  easily  shall 
we  succeed  in  overcoming  it.  The  reason  for  this  is  obvious. 
The  weakness  of  the  cardiac  muscles  produces  a  retardation  of 
the  ch'culation,  which  leads  to  a  derangement  of  nutrition  in  all 
the  organs,  and  the  longer  this  retardation  continues  the  more 
profound  are  the  disturbances  induced  by  it.  If  now  by  increas- 
ing the  activity  of  the  heart  the  nonnal  rapidity  of  the  circula- 
tion be  after  a  time  restored,  there  will  still  elapse  a  certain 
interval  corresponding  to  the  duration  of  the  derangement, 
before  the  mischief  is  completely  removed.  This  mischief  ^vill 
be  most  apparent  in  those  parts  in  which  the  demand  for  blood 
is  greatest,  that  is,  in  the  cardiac  and  respiratory  muscles  which 
are  constantly  at  work.  I  regard  this  as  a  very  important  fact, 
and  I  am  constantly  on  the  watch,  therefore,  for  the  first  symp- 

1  See  my  article,  "  Ueber  die  Behandlung  dea  Sauferwahnsinus."    Deutsche  Klinik, 
1873,  No.  11. 


170  JUERGENSEX. — CROUPOUS  PNEUMONIA. 

toms  which  indicate  a  d^^oMne  in  the  activity  of  the  heart.  I 
think  it  is  to  this  watchfulness  that  I  am  to  a  considerablo  extdnl 
iiidebted  for  my  clinical  results.  Besides,  the  condition  of  the" 
pidsc,  the  ratio  between  the  pulse  and  the  respiration,  and  tin.- 
increased  (cyanosis,  which  very  soon  makes  its  appearance,  shniild 
be  carefully  watched.  In  the  early  stages  of  collapse  the 
jwrature  remains  about  the  f^ame. 

In  many  instances  these  synii>toms  are  only  sufficient  to  excit 
sns]>icion ;   I  am  inclined   to  think  that  these  slight  and  ver 
trifling  distnr!>ances  which  a  careful  examination  will  detect  in 
almost  every  case,  are  generally  connected  with  a  further  spread 
of  tlie  local  disease,  which  for  a  long  time  may  not  be  indirate<i 
by  the  thermometer.     In  such  a  case  it  miist  be  left  to  the  juds 
ment  of  tlii!  physician  whether  he  will  treat  them  or  not.     If  tl: 
patii'iifc    l)e  vigorous,    I  do  not   usually  treat  them   until   the 
bec(jm<i  more  pronounced,  but  I  am  sui'o  that  eai-Iy  treatmei 
does  no  liarm. 

The  main  symptoms  of  strongly  marked  collapse,  accom- 
panied by  cedenia  of  the  lungs,  are  so  characteristic  that  they 
stani]*  themselves  indelibly  upon  the  memory  of  every  one  who 
has  ever  seen  them.  "VVheu  they  occur  it  is  apparent  to  the 
dnlb^st  eye  that  tliey  are  tlie  beginning  of  the  end.  A  consider- 
able ainouut  of  collapse  is  aluujst  certainly  fatal,  unless  arrested 
))y  treatment.  Whatever  is  done  must  be  done  quickly  and 
effectively.  There  is  much  difference  of  opinion  upon  what  the 
proper  tre:itment  is  in  these  cases;  and  as  the  subject  is  a  very 
inijiortant  one  I  sliall  discuss  it  tlioroughly. 

In  my  expo.sition  thus  far  I  have  continually  spoken  of 
exhaust  inn  oi  the  heart,  but  I  have  never  mentioned  how  its 
results  are  manifested. 

It  lias  already  been    shown   that  in  pnemnonia  the  chief 
burden  is  ilirown  upon  the  right  ventricle.     If  the  heart  fail,  tho 
failure  shows  itself  lirst  in  this  ])art.     Passive  congestion  occi 
in  the  pulmonary  circuhitiou,  the  left  ventricle  becomes  empi 
and  in  cases  of  serious  failure  the  blood  accumulates  in  the  vei 
of  the  general  circulation  in  consequence  of  the  obstruction 
the  outflow  frum  the  impt'rfectly  emptied  right  ventricle  and  tl 
diminished  vis  a  ia'jo.     Under   these  ckcumstances  cedema  < 
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the  Inngs  may  also  occur ;  and  in  fatal  cases  this  condition  is 
probably  always  present.  The  oedema  of  the  brain,  in  regard  to 
which  there  has  been  much  discussion  by  writers,  may  be  induced 
by  passive  congestion  in  the  district  of  the  superior  cava ;  but 
tliis  is  a  very  mre  occurrence.  The  symptoms  described  as  due 
to  cerebral  oedema  may,  however,  be  regarded  as  of  the  same 
nature  as  those  produced  by  a  continued  fever  in  connection  with 
an  imperfect  exchange  of  gases,  or  an  insuflScient  blood  respira- 
tion. Similar  symptoms  occur  in  all  severe  febrile  affections, 
and  just  as  infrequently  as  in  pneumonia.  The  imperfect  filling 
of  the  left  ventricle  produces,  moreover,  always  and  under  all 
circumstances  very  injurious  results.  The  working  muscles,  the 
cardiac  and  respiratory,  do  not  receive  a  sufficient  supply  of 
blood,  and  consequently  their  capacity  for  work  is  seriously 
threatened.  It  is,  in  fact,  more  correct,  therefore,  to  ascribe  the 
fatal  result  to  the  insufficiency  of  the  heart  rather  than  to  the 
pulmonary  oedema. 

This  is  something  more  than  a  change  of  terms.  Wlicn  we  speak  of  oedema  of 
the  lungs  we  are  far  too  apt  to  imagine  that  the  only  difficultj  is  that  the  air  and 
blood  are  separated  from  each  other  mechanically  by  the  serum  effused  into  the 
alveoli,  thus  interfering  with  the  excretion  of  carbonic  acid  and  producing  its  fatal 
retention  in  the  blood.  Tlicre  is  no  doubt  that  the  exchange  of  gases  is  rendered 
difficult  by  the  filling  of  the  alveoli  with  fluid ;  but,  besides  this,  another  circum- 
stance is  to  be  taken  into  account,  viz.,  that  in  consequence  of  the  retardation  of 
the  circulAtion,  which  precedes  the  occurrence  of  the  wdema,  and  is  caused  by  the 
feeble  action  of  the  heart,  the  exchange  of  gases  is  delayed  everywhere  in  the 
tistima,  with  retention  there  of  all  the  products  of  oxidation.  It  is  better,  therefore, 
to  ascribe  the  fatal  result  to  the  insufficiency  of  the  heart,  which  is  the  cause,  and 
not  to  the  cedema,  which  is  merely  an  effect. 

Within  the  last  ten  years  a  view  has  been  advanced  which  is 
totally  at  variance  with  the  one  just  given.  Felix  Niemeyer' 
refers  so  constantly  to  a  pulmonary  oedema  in  pneumonia,  resitlt- 
ing  from  collateral  fluxion,  that  the  reader,  if  he  be  unacquainted 
with  the  subject,  is  persuaded  to  believe  that  this  is  a  common 
occurrence. 

The  proof  of  bis  opinion  is  briefly  this:  Tlie  closure  of  a  portion  of  the  efferent 

'  Handbuch,  1.  c. 
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vessels  in  tho  pulmonary  circulation  by  the  pneamonic  exudation  canaes  a  fluxion, 
au  iucreascd  and  quickcnttl  ufHux  tu  the  other  vessels.  Now,  the  capillaries  in  Ik 
lungs  are  not,  as  la  other  organs,  "embedded  in  a  more  or  less  resistant  tiietic,  but 
lie,  with  a  large  part  <.if  tlieir  vfMs  almost  or  quite  nuked,  in  a  cavity  contjinio^ 
air,  and  air,  inuri.-over,  which  liecuuies  rarefifd  in  each  inspinition."  They  art-  clIl!«^ 
queutty  uuublc  to  wi'hstuiid  the  incrctisc  of  blood  pressure.  Tlicy  first  become  dis- 
tended, and  then  their  contents  escape,' 

Niemcyer  is  led  by  these  considerations  to  believe  tliat  stimulation  of  the  iirart 
mu&t  increase  tlie  amount  of  cedemn  already  existing  in  tlie  alveoli.  That  tliii 
influence  is  incorrect  can  l>e  easily  shown — 

1.  If  these  {^ross  mcchBuical  conditions  lie  the  controlling  factois,  why  do  tw 
not  always  find  collateral  u'duiu;!  ivliencvcr  the  disease  attacks  a  robust  individuilt 
Why  do  \vc  see  pulmonary  a-dcniu  iti  the  feeble,  and  fail  trj  find  it  in  the  strong f 

2.  In  emphysema  of  the  luuj^'s,  which  is  treated  by  Nieuu'ycr  himself  strictly 
from  the  sauic  point  of  view — viz.,  diminution  in  the  numlicr  of  capillaries— the 
right  ventricle  ia  ahv;iys  hyjjcrtro|iirK'd,  its  contractions  are  consequently  nan 
forcible,  and  in  tlie  pulmonury  capi  I  Indies,  wliicli  aic  disteudetl  by  tho  "roll 
fluxion,"  the  jtrcssurc  is  iiicrca»c-d.  (Edema  of  the  lungs  does  not  occur,  ho? 
so  loiiji  ii3  the  ri'ilit  ventricle  is  liypei-tropliicd,  but  only  when  ihe  muscular  SbaT 
exhibit  a  fatty  degeneration.  How  can  this  fact  be  reconciled  with  the  aboft 
theory  ? 

a.  During  a'denia  of   the  lunpa  we  never  find  an  increased  intenn^  of  fit* 
Bounds  over  the  riyht  venlricle  or  puhuonary  artery  (Tliierfelder). 

4.  I  have  seen  in  all  probability  a  thousand  cases  of  pni'unumia.  Among ifaot, 
as  nearly  as  I  can  distinctly  recollect,  tlierc  was  one  patient  who  on  two  (>cca.'iuoi 
had  tcdema  of  tho  lungs  tweuty-four  hours  after  tlie  invasion  of  the  disease.  lo  til 
the  otiier  cases  tho  a'denia  occurri'd  Inter.  Tliis  one  wjis  treated  by  very  active 
gtiiiiulaliun  and  recovered.  I  cannot  give  any  positive  statistics,  but  I  think  I  can 
probably  trust  my  memory,  because  for  some  years  I  have  directed  my  attcution  to 
this  ])oint. 

I  reiuember  very  distinctly  two  cases  of  pneumothorax  in  which  a  few  boon  tfttf 
its  occurrence  panuysis  of  the  heart  and  oedema  of  the  lungs  took  place     In 
cases  also,  where  tlie  collapse  of  a  vvlmk"  lunj;  afforded  the  most  favorable 
tunity  for  the  occurrence  of  a  "collateral  active  oedema,"  the  latt«r  dis 
after  the  eiiiployment  of  the  strongest  stimulants  administered  in  rapid 
The  experience  of  II  Bingle  iudividuul  is  uuly  a  drop  in  tlie  ocean;  but  bow  i 
pliysieiiins  do  sec  cedcma  of  the  lungs  in  pneumonia  during  the  i>eriod  of 
local  changes  ?     How  mMv  of  us  see  oedema  of  the  lungs  in  pneumonia,  along 
inca-ased  activity  of  the  licart's  action?     I  think  that  I  may  Ik?  allowed  to  di 
this  subject  without  further  discussion.    Even  if  it  cannot  be  shown  that  it  k 
retically  impossible  for  ccdenia  to  arise  in  this  way,  still  experience  t4^acti«  tl 


'  Niemeyer  goes  still  farther;  he  ascribes  the  hypencmia  and  oedcios  in 
lolcly  to  the  increased  action  of  the  heart. 
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occnrrcnce  ia  cxceedingl;  rare.  When  it  does  occur,  there  is  probably  present  a 
special  physiological  as  well  as  special  physical  conditions,  viz.,  a  diminution  in 
the  resistance  of  the  vessels,  as  in  persons  disposed  to  phthisis,  in  drunkards,  etc. 
If  the  purely  mechanical  conditions  insisted  upon  by  Niemeyer  were  really  the 
effective  causes,  the  oedema  of  the  lungs  would  necessarily  occur  more  frequently  at 
the  very  outset  of  pneumonia. 

If  in  consequence  of  a  temporary  inability  of  the  right  heart 
to  overcome  the  resistance  in  the  pulmonary  circulation,  passive 
oedema  take  place,  what  should  be  done  i  The  routinists  teach 
that  a  diminution  in  the  quantity  of  blood  in  the  body  lessens 
the  work  to  be  performed  by  the  heart,  because  the  mass  to  be 
moved  is  smaller.  At  the  same  time,  in  consequence  of  the 
absorption  which  takes  place  on  the  part  of  the  tissues  and  the 
surface  of  the  internal  organs,  the  effused  fluid  in  the  pulmonary 
alveoli  disappears.  Venesection  also  lessens  the  force  of  the 
heart's  action  and  permits  the  absorption  of  the  pulmonary 
oedema  to  take  place.  Venesection  is  therefore  clearly  indicated 
in  passive  pulmonary  oedema.  Experience  shows  that  under 
these  circumstances  the  most  alarming  symptoms  do,  as  a 
matter  of  fact,  yield  to  bloodletting,  and  often  very  rapidly, 
so  that  there  are  few  measures  which  can  produce  a  more 
striking  result. 

And  yet,  is  this  remedy  a  really  judicious  one,  or  have  we 
othei-s  by  which  the  same  effect  can  be  accomplished  ?  If  blood- 
letting were  an  Indifferent  measure,  discussion  would  be  unneces- 
sary; but  it  is  probably  the  least  indifferent  of  all  measures. 
What  is  the  usual  result  when  venesection  is  practised  on 
account  of  oedema  of  the  lungs  in  pneumonia?  Twenty-four 
hours  afterwards— often  much  sooner — the  condition  is  the  same 
as  before  the  venesection.  Again  the  lancet  is  used,  and  again 
the  symptoms  yield.  If  the  natural  termination  by  crisis  do  not 
occur  very  soon,  a  third  and  fourth  bleeding  become  necessary, 
and  the  patient  certainly  dies.  Bloodletting  should  not  be 
resorted  to  even  on  a  single  occasion  except  for  the  purpose 
of  gaining  time  for  the  occurrence  of  the  spontaneous  termina- 
tion of  the  disease.  If  there  were  no  other  way  of  accomplishing 
this  result  I  would  employ  bloodletting  in  a  given  case  in  order 
to  g:ain  time.    But  cannot  the  same  thing  be  effected  in  a  less 
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dangerous  way  i  If  we  can  succeed  in  stimulating  the  heart  to 
increased  labor  until  the  obstacle  in  the  pulmonary  circulation 
is  overcome,  the  problem  will  be  solved.  Experience  must  then 
decide  the  question  whether  this  increased  activity  may  not  be 
quickly  followed  by  so  much  exhaustion  as  to  make  this  mode 
of  treatment  as  injurious  as  bloodletting. 

Let  us  consider  the  chief  points  of  these  two  methods. 

Every  laboring  muscle  requires  oxygen ; .  the  more  oxygen 
the  more  vigorous  its  action.  Ceteris  paribus,  the  amount  of 
oxygen  supplied  to  the  muscles  is  dependent  upon  the  number 
of  red  blood-corpuscles.  These  are  diminished  by  bloodletting. 
Less  oxygen  will  tlierefore  be  taken  up  by  the  blood  after 
venesection.  If  the  amount  of  oxygen  in  the  blood  be  insuffi- 
cient for  the  demands  of  the  system,  the  blood  must  circulate 
more  ra])id]y  in  oidor  to  supply  the  demand.  Because,  as  the 
number  of  red  blood-corpuscles  remains  the  same,  the  only 
possible  way  in  which  the  demand  can  be  met  is  by  increasing 
the  surface  of  contact  between  the  blood  and  the  air  in  the 
lungs  for  absor])tion,  and  between  the  blood  and  the  tissues 
for  excretion.  Furthermore,  the  relief  to  the  h(?art  by  blood- 
letting is  very  transient,  because  the .  volume  of  the  blood  is 
rapidly  restored  through  absorption  by  the  tissues.  To  state 
the  case  in  a  single  proposition :  the  cardiac  and  respiratory 
muscles  are  compelled  to  do  more  work  after  bloodletting  than 
before,  in  order  to  convey  to  the  tissues  the  same  amount  of 
oxygen. 

The  demand  for  oxygen  by  the  body  is,  moreover,  dimin- 
ished by  bloodletting  only  when  the  temperature  is  considerably 
reduced  by  it,  and  even  then  only  so  long  as  the  reduction  con- 
tinues. As  a  rule,  the  demand  for  oxygen  after  venesection  is 
the  same  as,  or  even  greater  than,  before  ;  and  this  explains  the 
very  short  duration  of  the  improvement  from  this  remedy.  It  is 
the  lessened  demand  for  oxygen,  the  crisis,  which  first  produces 
a  diminution  in  the  labor  of  the  internal  muscles.  Bloodletting 
is  a  very  doubtful  mode  of  escape  from  the  difficulty.  It  may 
be  compared  to  a  usurer  who  is  willing  to  keep  on  advancing 
money  on  good  security,  in  order  to  finally  get  possession  of  all 
his  debtor's  property.    For  the  time  being  the  loan  relieves  the 
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embarrassment,  but  unless  the  expendittire  lessens,  tlie  catas- 
trophe is  only  a  question  of  time. 

I  must  refer  to  one  objection,  wliicli  is,  however,  more  plausi- 
ble than  real.  If  the  above  conclu.sions  Ix' convet,  it  is  urgi'tl, 
how  does  it  happen  that  immediately  after  bloodletting  the 
heart  and  respiratory  muscles  act  more  vigorously  and  elTec- 
ti%'ely  than  before  i  The  exjilanation  lies  in  tliL^  fact  tliat  the 
burden  is  momentarily  so  far  removed  from  the  right  side  of  the 
heart,  that  it  is  enabled  to  impel  more  blood  into  the  left  iside. 
But  if  the  left  ventricle  receive  more  blood  after  venesection  than 
before,  it  follows  that  the  heart  and  respiratoiy  junscles  will  also 
receive  more  oxygen  in  the  excess  of  blood  conveyed  to  tliem. 

Stimulants  act  very  differentl}'.  They  not  onl}-  s]iur  the 
cardiac  muscle  to  pt-rform  abr^olutely  more  work,  Init  they  also 
directly  enable  the  heart  to  perform  it.  Ev«.Ty  vigorous  ]iulsa- 
Uon  of  the  heart  forces  more  blood  out  of  the  overlillcd  right 
ventricle  into  the  left,  and  benefits  tirst  of  all  the  h<*art  it.self  by 
supplying  it  with  more  oxygen,  and  removing  the  acciimtilated 
debris  of  oxidation.  The  quantity  of  blood  is  left  uiichangi'd  ; 
it  is  only  necessary  to  call  forth  a  temporary  increase  of  exertion 
in  order  to  relieve  a  mom^-ntary  embarrassment.  Und(>r  these 
circumstances  the  stimulant  is  in  fart  not  only  a  whip  to  the 
heart,  but  oats  besides,  because  it  supi)lies  the  organ  with  oxy- 
kgen,  without  which  muscular  work  is  impossible. 

After  this  theoretical  raisonnement  our  decision  cannot  be 
doubtful.  If  this  road  be  passable,  it  is  the  one  tn  he  chosen, 
and  tliat  it  is  passable  has  l>?en  demonstrated  by  expfrience. 

It  is  possible  by  the  proper  and  bold  use  of  stimulants  to 
maintain  life  in  pneiunonia  for  at  least  three  or  four  days  after 
the  heart  has  shown  indications  of  exhaustion,  and  very  often 
for  even  a  longer  period. 


In  the  less  serious  forms  of  cardiac  eiliaustion,  a  full  dose,  .say  four  ounces,  of 
a  strong  wine,  such  as  port,  Madeira,  sherry,  etc.,  will  l>c  snffipicnt  in  the  majority 
of  caacs  to  relieve  it.  The  size  of  each  dose  and  the  frequency  of  its  udntinistra- 
tion  will  of  course  depend  upon  the  individuality  of  tJie  itatictit,  wijcciajly  iiijon 
his  habits  in  regard  to  wine.  If  these  milder  attarka  recur  frequently,  I  prefer  to 
use  an  emulsion  of  canq^hor  (two  scruples  to  wx  and  &  half  ounces  of  water,  a  tahlc- 
Kpoonful  every  two  hourf>j.     l£  the  symijtuuis  coutiuue,  without,  UuMcver,  bccojuiug 
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at  any  tlmo  alarming,  I  order  every  hour  or  fialf  hour  a  tablespoonfnl  of  strong  wiiif 
and  camphor  emulsion  alternately.  Bliould  sudden  and  severe  collapse  take  place, 
it  is  proiKT  to  give  musk  (from  three-quarters  of  a  grain  to  two  grains  nt  a  dose) 
with  ouc  or  moro  tablcapoonfuls  of  chainimgnc,  given  at  intcrvnla  of  from  t<m  min- 
utes to  Imlf  nn  liuur  until  impravemcut  octurs.  Musk  nets  rapidlv  like  champssnr, 
cani])hor  more  sluwly,  but  its  effects  last  longer.  In  Bevere  cases,  with  more  fre- 
quent intercurrent  attacks,  I  prefer  therefore  to  continac  the  camphor  after  the  mask 
and  chanipaj^ic,  in  order  to  maintain  the  desired  cfTcct.  Wlien  tlie  patient  is  ou 
longer  aide  to  swallow,  and  cannot  retain  on  enema,  I  have  of  late  frequently  used  a 
hypodermic  injection  of  camphor.  Tho  simplest  plan  is  to  take  the  camphorated 
oil  of  the  phfirmaeopfcia'  (one  part  of  caniplior  to  nine  of  olive  oil),  and  to  inject  hj 
means  of  a  Pi-uvnz  syringe  as  much  as  seems  to  be  necessary.  The  effect  is  rapid 
Akscc.ssL'3  do  not  result  from  the  injection.  Even  more  rajiid  still  in  its  effects  than 
musk  and  chaminignc,  ia  hrit  grog ;  from  one  to  two  parts  of  cognac  or  nun,  of 
whiskey  if  nothing  olsa  is  to  bo  had,  to  one  part  of  water,  or  perhaps  one  part  of 
strong  roffee  or  ti.'a.  Of  tliis  I  give  one  or  more  tablesjioonfuls  every  ten  minntc^ 
la  many  eases  the  effect  is  wonderful,  but  it  does  not  last  long  and  requires  to  be 
kept  up. 

To  liiT  down  a  sot  of  rules  for  tlic  administration  of  stimulants  would  he  a 
very  tliankless  task.  Let  the  principles  of  treatment  he  mastered,  and  then  quirt 
obssrvation  at  the  bedside  will  soon  give  one  the  experienco  which  inspires  confi- 
dence. A  timi-Iy  attention  to  tlie  tliorapoutics  of  cardiac  Rymptoms  generally  make* 
the  use  of  b;M\y  artillery  unnecessary,  but  if  we  arc  obliged  to  bring  this  into  the 
tield,  it  should  l>e  borne  in  mind  tliat  it  is  unnecessary  to  place  anj-  limit  to  the 
dosca  of  stiuiulanta;  if  tho  weaker  stimulants  fail,  wc  may  use  the  stronger  and 
increose  the  dose.  In  such  cases  the  only  limit  ia  consistency ;  wlioevcr  is  timid 
where  this  is  at  stake,  really  belongs  elsewhere  than  at  the  bedside. 

Tin:  advocates  of  bloodletting  have,  moreover,  in  fact  advanced  so  far  that  thsy 
now  u.se  stimulants  after  tho  operation.  Tljat  within  certain  limits  something  may 
ho  accora])lislied  in  this  way  may  be  conceded;  but  I  am  not  afraid  to  go  the  whole 
distance,  and  tretit  redema  of  the  lungs  from  the  start  without  bloodletting.  The 
first  attempt  will  not  be  the  last 

la  it  advisabL-i  or  necessary  to  bathe  the  patient  as  soon  as 
the  pym])toms  of  rardiiic  exhaustion  liave  become  distinctlr 
recognized  il  Tlieoretically  we  replj" :  The  bath  inereases  forth** 
time  being  the  work  of  tlie  heart,  but  diminishes  on  the  whole 
the  amount  of  work  to  lie  performed  by  it.  If  the  heart  can 
bear  the  teniporaiy  increase  of  hilior  witliout  danger,  then  baths 
may  be  used,  otherwise  not.      Practically,  the  matter  stands 

'/f,,  the  Germ aa  Pliarraacopixia  :  the  U.S.  and  British  offlciiud '*  IlnimentfS  of  cam- 
phor "  lire  rather  more  than  twice  as  strong. 
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thus:  Unless  the  collapse  be  extreme,  most  patients  can  be 
tn*at«.'d  by  the  direct  abstraclian  of  heat  very  satisfactorily,  if 
sufficient  care  be  used  in  the  choice  of  stimulants  and  the  teni- 
Ijeratare  of  the  baths.  Quinine  in  large  doses  is  tolerated  in  all 
rases.  My  experience  has  gradually  led  me  to  give  larger  and 
larger  doses.  Au}"^  oue  who  has  be^n  accustomed  to  treat  pneu- 
monia in  accordance  with  tliese  principles,  and  has  had  a  low- 
percentage  of  mortality,  will  geuei-d-lly  act  with  more  boldness 
than  a  novice  in  such  treatment.  It  inust  nex>er  he  forgotten 
that  the  most  dangerous  enemy  to  the  heart  is  the  hUjh  tem- 
perature^ and  that  this  niay  be  safely  and  quickly  lomered  by 
bathing. 

There  is  one  other  fact  to  which  I  wish  to  call  attention.  Not 
infrequently  in  exhausti-d  patients  collapse  will  suddenly  occur 
at  the  time  of  the  cri.sis  or  even  a  few  days  afterwiuds.  These 
symptoms  generally  very  soon  disappear  spontaneously,  but 
sometimes  they  are  dangerous.  Tliey  are  less  frequently  met 
with,  in  my  opinion,  if  the  use  of  a  light  wine  ha  continued  for 
ti\-e  or  .six  days  after  the  defervescence.  The  attendants  upon 
the  patient  should  be  prepared  for  the  possibility  of  such  an 
occurrence,  and  they  should  receive  instructions  beforehand, 
becau.se  much  depends  upon  timely  treatment,  I  seek  to  pro- 
mote the  convalescence  of  my  cases  by  giving  the  most  abun- 
dant nourisliment,  especially  albuminates,  and  by  caution  in  the 
use  of  much  beer  or  wme.  I  am  also  partial  to  the  employment 
of  feiTUginoua  preparations,  especially  the  following  : 

B  Ferri  redact! 3  ij. 

Extracti  ciucliuna: gr.  xxi, 

Cinimniorni q.  8. 

Miwe  et  divide  in  \ii\.  do.  100, 

B.  Three  pilla  thrue  times  daily,  ten  minutcB  after  eating. 

If  there  be  much  dyspepsia,  begin  with  one  pill  and  increase 
gradually. 

The  view  here  presented  has  this  advantage  from  tln^  start, 
that  it  develops  the  whole  theory  of  tlie  danger  in  pneuuutiiia 
from  a  single  point  of  view,  and  also  clearl^-^  indicates  the  i>roper 
treatment-  But  in  therapeutics  the  result  is  our  only  guide, 
and  every  dwluction,  however  attractive  it  may  appear,  is  wmth- 
voL.  y.— la 


leas  nnlesa  based  upon  clinical  exjjerience.     I  am  conscious  tl 
my  views  liavi;  not  bct-n  formed  at  the  writing-desk,  but  at  tie 
bedside,  and  that  my  theory  springs  from  practice. 

However,  by  their  fruits  ye  shall  know  them.  I  have  no 
statistics  to  present,  but  only  a  simple  compilation  of  2(Ki  cases 
which  were  treated  in  tlie  Kiel  polyclinic,  and  48  in  that  of 
Tubingen,  according  to  the  principles  which  I  have  described 
No  selection  has  been  made,  but  the  cases  are  taken  in  tlie 
chronological  order  in  whie^h  they  were  recorded.  A  staristical 
report  of  pneumonia,  which  can  claim  any  value,  must,  I  take  it, 
be  merely  a  record  of  deaths.  Otherwise  there  is  too  much  room 
for  ch:tuce,  unless  one  has  thousands  of  cases  to  offer.  The  exa- 
mination of  the  tables  will  show  that  the  treatment  has  effected 
all  that  could  be  reasonably  expected  from  it.  I  regard  it  as 
proper  to  include  every  case  of  death  which  was  diagnosticafod 
clinically  and  at  the  autopsy  as  "pneumonia."  This  excludes 
all  arbitrariness.  Moreover,  when  I  compare  400  cases  treated  in^ 
this  way  with  400  cases  equally  nuselected,  which  were  ti-eated  i 
tlie  polyclinic  before  my  principles  were  carried  out,  itappeartj 
that  tbe  mortality  ha.i  been  diminished  just  about  one-halt] 
Biit  even  theye  figures  are  too  aniall  for  me.  Let  my  record  of  J 
deaths  bpeuk  for  me. 
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CliusM  by  A^. 


Uale.     Female.  ' 


'  Deaths. 


Up  to  1  year      6  3 

4.5  per  cent 
1-0  years       .     34         29 

31.5  per  cent. 


6-10  years 


11-20  years 


20 


18 


19.0  per  cent. 


10     I  « 
8.0  per  cent. 


21-30  years  |     5 


I  6.5  per  cent. 


41-50  years       11 


51-<50  years 


0 


8* 


7.5  per  cent 


9      I    5 
7.0  per  cent. 


61-70  years       6 


5.0  per  cent. 


'  (I.  Boy,  li  years  old;  terminal  pneumonia  iu 
follicular  catarrh  of  the  intestines,  b.  6ir),  1^ 
years ;  terminal  pneumonia  in  multiple  circnm- 
scribed  gangrene  of  skin.  Lived  in  a  most  horrible 
cellar. 

'  a.  Girl,  7  years;  miliary  tuberculosis  after 
pertnssis,  with  cMef  localization  in  the  meninges; 
finally  pneumonia  also.  b.  Boy,  6  years ;  pericar- 
ditis as  comiilication  of  pneumonia  on  left  side,  in- 
volving the  linguiiorm  process.  Purulent  effusion 
removed  by  operation.  Death  from  cerebral  men- 
intritis. 


'  a.  Female,  33  years;  abortion  with  uncon- 
trollable hemorrhage ;  death  with  symptoms  of 
acute  anasmia.  b.  Male,  33  years;  terminal  pneu- 
monia in  diabetes  mellitus. 


*  a  and  b.  Delirium  tremens ;  males,  46  and  50 
years,  c.  Male,  49  years ;  extreme  marasmus  of 
drunkards,  d.  Female,  43  years ;  abortion  witli 
profuse  hemorrhages,  e.  Female,  40  years  ;  strong- 
ly marked  marasmus ;  (vagrant).  /.  Female,  45 
years ;  acute  rheumatism,  pericarditis,  complete  ad- 
hesions of  both  pleurao.  g.  Male,  46  years;  epide- 
mic cerebro -spinal  meningitis,  h.  Male,  47  years  ; 
died  a  few  hours  after  admission  ;  autopsy  :  puru- 
lent liquescent  pneumonia. 

•  a.  Male,  54  years,  very  intemperate  ;  probably 
complication  with  "epidemic  cerebro-spinal  menin- 
gitis,    b.  Male,  55  years  ;  delirium  tremens. 


*  a.  Female,  69  years,  b.  Male,  70  years  ;  pneu- 
monia of  doubtful  importance  in  connection  with 
cardiac  valvular  insufiSciency  and  hemiplegia  (em- 
bolism), c.  Male,  64  years ;  total  obliteration  of 
both  pleural  sacs.  d.  Male,  69  years;  terminal 
pneumonia  in  carcinoma  ventriculi. 


71-90  years       2 

4.0  per  cent. 


4' 


93  years    '  — 


Total 


114    1     86 

24 

200 

'  a.  Female,  74  years;  terminal  pneumonia  in 
chronic  peritonitis,  b.  Female,  81  years,  c.  Male, 
with  marked  atheroma  of  arteries ;  temperature, 
102.2'  F.,  with  pulse  30.  d.  Female,  79  years; 
marked  atheroma  and  mitral  insofficiency. 
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01unit>7Age. 

Bsx. 

iLFlfABXL                                                     1 

Male. 

Female. 

Up  to  1  year 

1 

3 
3 

0 
0 

Cases  of  pueumonia  ia  the  Tubingen  polydiai 
from  May,  ISTS,  to  beginning  of  June,  1874. 

1-5  jears 

5 

0-10  yean 

3 

4 

0 

^ 

11-20  yeaw 

3 

1 

0 
1' 

1 

21^0  yeai-H 

3 

2 

'  Female,  29  jears  ;  double  crou|>oua  pneumonia 
and  reeeut  jileuritis  ;  was  confined  u  few  weeiu  pit- 
vioiisly  ;  larj,'c  pleuritic  fffusioii  oD  the  right  eiiIc; 
the  I'ffuKion  was  im-ompletely  absorbed  and,  at  the 
autojiBy  Bhoweil.  Imd  ik-stroyed  a  part  of  the  riijhl 
luug  ;  very  maiked  struma. 

a  1^0  yearfl 

1 

2 

0 

il-iJOyears 

3 

0 

0 

51-110  years 

1 

4 

3' 

'  ft.  Male,  55  years  ;  complication  with  gaxsai 
dropmy.  It.  Feniikle,  5.>  yejii« ;  very  weak  htaru 
otherwise  no  coinijlication  ;  Ltid  been  veir  laiUj 
nurswd.  r.  Feiuule,  about  <iO  yearn  ;  died  from  (k- 
bility  after  tlio  pncumuaia  had  anatomically  aliac* 
entirely  disappeared. 

(Jl-TOyeanj 

4 

4 

2' 

'  <r.  Sidle,  fiU  years  ;  double  croupous  pnenmonia  \ 
"caloareouB  luelastasis  "  of   the  Hrunller  arteries  of 
the  bniiiu    (IInK'se,  Norvenkrankhoiteu.     2.  Anfllgs* 
page  5<V7. )     />.  Female,   U3  years;  terminal  paaar- 
monia  in  carcinoma  uteri. 
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I  desire  to  say  once  iiioif,  tlr.it  m  my  romarks  on 
ment  of  pnpiiiiioiiiii,  I  liave  not  intended  to  lay  dowr 
treatnit'Ut  wlikli  is  to  h-,-  t'tnployi'd  umli^r  all  circumi 
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liave  Tiierely  tried  to  find  the  constant  quantity  which  figures 
largest  in  the  probh^m  of  the  danger  attending  this  disease. 
This  quantity  may  be  so  small  tliat  in  a  given  case  it  may  be 
disregardt'd,  and  in  the  great  majority  of  caseS  among  chihlren 
and  vigorous  ]>»^rsons  t!us  i3  actually  the  case.  Such  individuals 
recover  without  ivi[uiring  treatment,  unless  antipjTetic  measures 
be  adopted  for  prophylactic  purposes,  as  I  have  suggested. 
Each  patient  must  be  judged  by  himself,  and  the  necessity  for 
attending  to  the  peculiarities  of  the  case  is  far  greater  in  pnen- 
iflonia  than,  for  example,  in  the  treatment  of  typhoid  fever  by 
the  abstraction  of  heat.  But  for  the  future  one  point  must  be 
regarded  as  settled,  viz.,  that  all  prostrating  measures,  and  all 
medicines  which  tend  to  paralyze  the  heart,  when  given  in  doses 
sufficient  to  reduce  the  temperature,  should  be  excluded  from 
the  treatment  of  pneumonia.  So  also  any  mode  of  treatment, 
whicli  urges  the  heart  to  excessive  action,  is  wronfj^,  because  th*' 
over-stimulation  results  in  paralysis.  That  patients  get  well 
with  all  possible  "methods,"  is  obvious;  the  fact  only  shows 
that  pneumonia  is  a  typical  disease,  and  that  man  is  an  animal 
very  tenacious  of  life  ;  nothing  more  and  nothing  less. 

To  conclude ;  in  the  mikler  cases  there  is  no  positive  neces- 
sity for  any  treatment  except  a  simple  regulation  of  the  diet. 
But  the  prudent  physician  will  even  here  usually  prt-f.-r  active 
interference  to  jiassive  ex])ectation.  In  severe  pneumonia  very 
much  may  be  accomplished  by  treatment,  if  it  be  carried  out  in 
I  Btrict  accordance  with  the  principle  that  in  this  infections  disease 
lit  is  tlie  heart  whose  activity  must  be  maintained  against  the 
perils  which  directly  threaten  it. 

The  treatment  of  the  complications  and  sequela;  requires 

oration.    It  is  hardly  to  be  expected  that  we  can  obtain  a  single 

iflintof  view  in  this  case.     Tliere  is  no  longer  a  single  morbific 

^nsein  action,  but  a  variety  of  them.    In  regard  to  the  corapli- 

^tions,  it  is  generally  necessary  to  distinguish  whether  the 

letunonia  or  the  coexisting  disease  be  the  controlling  fact#jr. 

(question  does  not  admit  ot  a  universal  an.swer,  bnt  is  to  }¥• 

i*cided  for  each  case  by  itself,  and  even  then  sometimi^^  not 

ii'O  the  antops}'.    Tlie  treatmer  of  cours*.',  depend  upon 

jiie determination  of  this  point.  »nt.  ''       ".-re,  tliat  it 


182  JUEROENSEN. — CROUPOUS   PXEUMONIA. 

is  useless  to  discuss  the  therapeutics  of  complications,  as  it 
impossible  to  mention  every  contingency  which  may  arise,  aod 
vague  suggestions  are  of  no  use  to  a  physician. 

It  is  differetft,  liowever,  in  regard  to  the  sequelae.  In  cir- 
rhosis, gangrene,  and  perhaps  also  abscess,  tliere  is  an  empirical 
remedy,  oil  of  turpentine,  whose  efficacy  is  not  to  be  gainsaid 
I  have  used  it  upon  the  recommendation  of  Huss'  in  a  great 
number  of  cases,  and  generally  when  the  local  symptoms  hare 
continued  longer  tlian  usual  after  the  jnieunionic  infection  lias 
run  its  course.  I  am  unable  to  present  numerical  evidence  of  its 
therapeutic  properties,  but  it  is  certain  that  it  diminishes  the 
qiiantity  of  secrotiuu  from  the  bronchial  mucous  membrane.  I 
have  measured  the  qiiantitiea  discharged  in  chronic  cirrhosis 
witli  bronchiectasis,  and  in  all  catarrhs  when  they  had  passed 
the  acute  stage,  and  have  found  the  resxilt  constant.  It  is,  of 
course,  conceivable  that  the  medicine  was  successful  because  if 
was  used  when  tin?  pneumonia  was  slowly  resolving.  In  pulmo- 
nary gangrene  the  use  of  turpentine  has,  as  is  well  known,  been 
recommended,  especially  by  ISkoda.  I  do  not  regard  tlie  inhala- 
tions, the  mode  he  generally  used,  as  an}'  more  efRcacinus  than 
the  internal  administration.  I  prefer  to  order  the  pure  oil  of 
turpentine  in  doses  of  twelve  drops  six  tiniHS  daily,  mixed  with 
from  thi-ee  to  five  ounces  of  milk.  This  is  the  iVirm  which  is  nioet 
agreeable  to  the  patient,  and  least  trouiilesome  to  the  digestire 
organs.  If  the  largm*  doses  cannot  be  borne,  we  must  give 
smaller  ones,  and  gnulually  iiicrensc  tliem.  If  one  prefers  to 
give  tlie  medicine  in  gelatine  cai)sule.s,  the  subsequent  drink  of 
milk  slionld  not  be  forgotten,  because  by  its  use  the  siniplwl 
form  of  emulsion  is  obtained.  The  officinal  emulsions  are  far 
k!SS  servicealile. 

It  is  lianlly  necessarj'  for  me  to  add  that  the  maintenan 
the  patient's  strength  by  tonic  treatment  is  all -important. 
should  not  be  carried  out  in  a  routine  manner,  but  shoa 
adnpted  to  the  special  requirements  of  the  case. 

•  L.  c,  p.  175,  recommended  for  "  gnj  hepatization." 
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CATARRHAL  PNEUMONIA. 

(Sthontms:    BBOXCHOPNEITMONU;    LOBULAR  PNETJMONLi.) 


Gexehal  LiTEUATiTRE. — Btirthfz  et  RilliH,  Traito  cliniquc  ct  pratique  des  mala- 
dica  tics  enfants.  Paris,  Baillil-re,  1853,  II.  Cxl\l\on.—Barteh,  Vircliow'a 
Archiv,  B<L  21,  1801. — Ziemufn,  Plcuritj»  iind  Pneutnonie  ira  Kinde^iilter, 
L  c,  and  ZiemMfu  und  KriMur,  Klinisebc  Beobachtungen  ui»cr  die;  JfiL^orn  und 
ihre  ComplicationerL  Danzig,  Ziemssen,  1863. — Stfffrn,  Kiinik  dcr  Kinder- 
krankhfjiten.  Berlin,  Hirschwald,  ISO."!.— flarriw,  Traitf  pratique  des  mala- 
dies de  Tenfance.  Paris,  Cliami'rot.  IHftl,  TIT.  edition.— In  addition  the  trea- 
tiaca  on  diseases  of  children,  by  Gfihardt,  llennig,  f^Uiner,   VogA. 

IT. — Ailiut,  "MedicjE  artis  |irincipi>s."      Paris.  H.   Steplianus,  1!S87.  —  JVor- 
ffOffni,  "De  sedibus  et  causis  morboruni."     Lugd,  Bjitav.,  Hank,  17(i7. 

Ahatomt. — FrUdlinder,    " Untersuchungcn    nber    Lungenentzundung.'''       Oerliu, 
Hirschwald,  1873. —^See  also  under  the  head  of  Croupous  Pneumonia. 

HISTORY. 

It  was  not  until  late  in  the  history  of  mrdieine  that  the  dis- 
tinction botw»?t*n  catarrhal  pneumonia  and  other  form.s  o(  pul- 
monary intiaranaation  was  positively  and  clearly  drtined.  Though 
the  more  intelligent.  phy.sician3  were  aware  of  the  difference 
between  the  pnenmonia  of  the  aged,  and  tliat  which  ocouiTed 
dnring  the  age  of  vigor,  we  should  not  be  justified  in  attempting 
to  establish  a  claim  of  identity  between  the  pleuritia  of  Aetius, 
or  the  peripneumonia  notha  of  Sydenham,  and  our  catarrhal 
pneumonia.  Cases  of  the  latter  were  certainly  designated  by 
the  former  tenns;  but  so  also  were  cases  of  cronpdus  pn<-umo- 
nia,  and  probably  of  pleuritis,  according  to  our  modern  concep- 
tion of  them.  Tlie  pneumonia  of  cliildreu  after  measles,  etc.,  is 
nowhere  described  as  an  independent  atfectiou.  This  is,  perlia])S, 
the  best  evidence  that  the  state  of  knowledge  concerning  catar- 
rlial  pneumonia  was  very  defective. 
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Probal)ly  the  earliest  record  ■worthy  of  note  in  thia  connection  is  found  io  , 
of  Amifla  (aUout  5:10  A.D.).     The  panigT.iiih  '  liptirs  this  beading  :  "  Dc  ea  qu«B  pl( 
ritia  esse  putatur,  riuum  tamcn  non  sit."     The  term  "pleuritis  notba"  is  first  fo 
in  the  index,  and  therefore  is  certainly  older  than  Sydenham. 

"Oat  of  moat  of  the  *  crudities,'  crude,  mucous,  and  tenacious  'humors' 
generated  in  the  body,  which  somi'timfs  discharge  theniselvps  into  the  cavity  oft 
chest,  or  also  into  the  lung.     As  they  thua,  by  accumulation,  distend  the  incmbn 
wliich  lines  the  thoracic  wall  internally,  they  give  rise  to  pain  which,  to  the  inii* 
perienccd,  simulates  the  devplnpnicnt  of  an  inflammation.     Tlicy  do,  howcTer,  U 

invading  the  air-passnges,  likewise  cause  dyspna-iv It  is  requisite,  therr- 

fore,  to  observe  carefully  the  cliaractcr  of  the  respiration,  to  examine  the  pulse,  ud 
to  examine  by  touch  the  kind  of  heat.  For  in  such  cases  the  respiration  is  diH 
rendered  difRcult  by  pain,  as  is  otluirwise  so  conmiorly  the  case,  but  rather  bj 
obstruction  of  the  air-passages  through  secretions,  and  repjiirntion  is  perfonned  in 
the  same  manner  as  if  the  neck  were  constricted  liy  a  rope,  Tliese  patients  almoct 
always  lie  Hat  on  their  backs,  because  they  arc  -n-ciik,  and  they  are  likewise  unalile 
to  speak  distinctly.  They  usually  liave  no  fever;  sometimes  indeed  their  l«idir« 
feel  cold.  If  they  arc  attacked  by  fever,  it  is  very  sliglit,  the  patients  also  hiving 
little  tliirst.  The  best  evidence  on  the  subject  [of  fever]  is  tins  :  Tlie  pulse  is  slow, 
it  is  very  small  and  quite  slug^jish  ;  altogether  the  opposite  of  what  we  usually 
find." 

In  the  treatment,  Tcncsection  is  entinly  discarded  ;  indeed  its  profuse  employ- 
ment is  denounced  as  directly  promoting  a  fatal  issue.  On  the  other  hand,  u 
evaciiutiug  method  is  rccoranietuled,  catapliisiiis  to  the  chest,  emetics  in  case  of 
threatening  suffocation  ;  for  severe  cough.  ])ain.«.  and  insomnia  a  remedy  containing 
narcotic  substances  (antidotum  isotheon);  and  during  conyalcscence  stimulating 
diet  and  wine. 

The  tnnst  essential  part  of  Sydenham's'  description  is  as  follows  :  "At  the  com- 
mencement of  winter,  often  also  towards  its  close,  and  even  at  the  beginning  of 
spring,  there  is  an  annual  outlireak  of  fever,  wliiili  has  not  a  few  of  the  attributes 
of  pulmonary  inflamnuition.  Thia  chiefly  attacks  adults  and  strong  individnslg, 
who  have  already  attained  adult  ngc,  or  also,  still  more  often,  such  as  have  paswil 
it,  and  those  wlio  are  too  much  addicted  to  the  use  of  spirituous  liquors,  csjx^iiJlj 

brandy In  the  first  onset  of  the  fever  the  patient  is  alternately  feverish 

and  chilly.     He  \4  dizzy,  and  complains  of  cutting  licadnche  as  soon  as  the  congh 
attacks  bini;  lie  vomits  all  liquids,  either  during  a  coughing  fit  or  without  it;  liii 
urine  is  tuiMd,  and  very  red  ;  the  blood  taken  from  the  body  resembles  that  which 
is  taken  wln'n  lliere  is  jiain  in  the  side.    Very  often  also  dvs]>ncpa  is  added,  when" 
respires  fpiickly  nnd  oflea.     When  he  is  urged  to  cough,  his  head   feels  as  i 
would  liuist;  for  bo  the  patients  gencridly  express  themselves.     The  whole  r 
painful,  or  at  least  bystanders  hear  a  rattling  in  the  lungs  as  often  as  th) 


'  Tetrahlblion  II..  Sermo  IV.,  Cap.  f33,  p.  431  of  the  edition  oit- 
»  L.  c,  Vol.  I.,  Sect.  VI..  Cap.  4.  pp.  303,  3C4. 
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coQgh,  because  the  lung  cannot  expand  itself  sufficiently,  and  because,  as  it  seems, 
tbe  air  vesicles  are  very  much  compressed  by  the  swelling,  whereby  the  circulation 
of  the  blood  is  prevented,  and  there  is,  so  to  speak,  a  condition  of  suffocation, 
althoagh  almost  no  signs  of  fever  are  present."  "  I  believe  that  the  disease  is 
almost  of  the  same  character  as  the  pain  in  the  side,  and  differs  from  the  latter 
only  in  that  the  entire  lung  becomes  inflamed."  In  the  treatment,  venesection  is 
employed  with  great  reserve;  purgatives  are  substituted  in  its  stead.  Habitual' 
brandy  drinkers  must  be  gradually  weaned  from  its  indulgence. — Van  Swieten " 
discusses  pneumonia  notha  in  a  more  detailed  manner.  From  the  chapter  on  diag- 
nosis I  quote : 

1.  The  body  of  the  patient  must  be  encumbered  by  "lenta  mucosa  saburra." 

2.  Cdmplaints  of  opi>ression  and  pressure  in  tbe  chest. 

8.  Slight  fever,  initiated  and  accompanied  by  frequent  rigors. 

4.  Beliavior  of  the  respiration,  of  the  cough,  of  the  urine,  etc.,  is  described 
exactly,  in  great  part  with  literal  citation,  according  to  Sydenham.  The  only 
original  observation  is  that  the  urine  in  isolated  instances  scarcely  appears  changed. 
The  treatment  is  that  recommended  by  Sydenham,  Progress  is  not  observable  here, 
only  a  further  development  of  what  the  great  English  physician  had  previously 
expressed. 

The  detailed  descriptions  in  Morgagni  *  show  most  plainly  how  incomjilete  the 
symptomatology  of  pleuritis  '•  or  peripneumonia  notha  "  appeared  to  the  ])hysician3 
•who  flourished  l)efore  tlie  introduction  of  tlie  methods  of  physical  examination. 
He  endeavors  to  determine  rules  for  differential  diagnoses.  It  appears  to  me  to  be 
beyond  doubt  that  the  pneumonias  of  the  aged,  especially  when  they  were  associ- 
ated with  some  bronchial  catarrh,  were  designated  as  "  nothjc."  Among  Morgagni's 
autopsies'  I  find  one  single  case  of  catarrhal  pneumonia  in  a  female  child  fourteen 
days  old.  No  remark  is  made  concerning  any  deviation  from  the  post-mortem 
appearances  in  other  cases. 

Nor  has  catarrhal  pneumonia  received  its  proper  share  of  attention  in  later  times. 
J.  P.  Frank,*  treating  on  the  subject  of  "peripneumonia  notha,"  speaks  only  of  a 
severe  catarrh  of  the  bronchial  ramifications.  A.  G.  Richter*  expresses  himself  in  a 
similar  manner. 

Even  Laennec'  does  not  sharply  define  this  form  of  pneumonia.  He  treats  of  it 
as  "  catarrhus  suffocativns,"  eras  small  diffuse  deposits  of  pneumonic  infiltration 
which  arc  complicated  by  the  above-mentioned  form  of  catarrh,  and  arc  difficult  of 
recognition.     This  is  evident,  especially  from  Laennec's  case  cited  Ijy  Andral,' 

'  L.  c,  Vol.  II.,  857-74,  p.  799  of  the  edition  cited. 

«  L.  c,  Epistol.  XXL,  11-10.     Compare  also  Epist.  XIII.,  2,  3. 

'L.  c,  EpistoL  XX,  15. 

«L.  c,  Vol.  I.,  pp.  1.11-188. 

»  L.  c.  Vol.  1.,  p.  42.'5. 

•  L.  c,  Vol  I.,  p.  157,  and  p.  338  ct  seq. 

'*  Cliniqae  mddicale,  Vol.  I.,  p.  384,  Observat.  4G. 
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which   waa  certainly  a  catarrhal  pneumonia.     Nor  has  Andral  differentiated 
form,  as  ])laiiity  apiwars  from  his  remarks  coDcerning  the  diagnosis  in  con 
with  the  above  case.     The  same  applies  to  StokeaJ     He  settles  the  question  with  I 
remark  that  acute  primary  broncliitis  may  pass  into  congestion  and  inflauimatkm  I 
the  lung. 

It  appears  that  French  physicians  who  treated  dis«?ases 
children  were  the  first  definitely  to  separate  catarrhal  pneumoi 
from  the  croupous  variety.'  Bartliez  and  Rilliet'  give  a  go 
description.  Not  iiaving  had  sufficient  access  to  the  French 
literature  on  tlie  subject,  I  am  unable  closely  to  fc»llow  its  pro- 
gress. Grisolle's  work  contains  a  very  voluminous  bibliography. 
He  mentions  Gillette  aud  Iloccas  as  men  who  coirectly  appre- 
hended the  significance  of  senile  pneumonia.  Among  the  Ger- 
mans, Bartels' tuul  Zienisscn '  have  recently  furnished  the  best 
works.     Steffen's  treatise'  is  also  worthy  of  mention. 

ETIOLOGY. 

CatarrJial  pneumonia  is  always  a  secondary  morbid  process^ 
It  never  or igi nates  primarily  In  the  aleeoli,  being  tisvaJly  pre- 
ceded by  an  ii{fl(immution.  of  (he  bronchial  mncovs  memhraM. 
It  is  oiiJy  when  an  irritant,  futch  as  c/tlorine  f/as,  for  instancf, 
has  exerted  its  action  simultaneously  on  IJte  alreoli  as  well  at 
on  the  bronchi  that  in^flammation  arises  in  both  at  f?ie  same 
time.  By  jirefacing  our  remarks  on  etiology  with  this  proposi- 
tion we  at  oiiri^  limit  the  suiiject  to  its  proper  sphere. 

Anything  whicli  causes  catarrh  may  also  produce  catarrhal 
pneumonia.  The  more  frequently'  any  given  morbific  agent  pro- 
duces bronchial  catai  rli,  the  greater  is  the  probabilitj'  that  this 
agent  also  favors  the  gcui'sis  of  catarrhal  pneumonia.  These  are 
simple  but  necessary  deductions  from  the  preceding  proposition; 

'  L  c,  p.  82. 

'  Com  pare  Griaolle,  1.  o.,  p.  406. 

=  L.  c.  Vol.  r,  p.  497  et  seq. 

*  Remarks  on  an  epidemic  of  measles  obRcrred  in  the  Polyclinic  at  Kiel  daring  ti 
spring  of  1800,  with  spreial  reference  to  the  pulioonary  affections  associated  with  I 
Vircbow's  Arch.,  Vol.  XXL 

'  Plenritis  und  Pneuinonie  im  Kiodesalter. 

"  Biaik  der  Kiadorkraukheiten,  DJ.  L 
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or,  more  correctly,  these  are  the  facts  culled  by  experience  wliicli 
warrant  the  amiouncement  of  this  proposition. 

Tlie  etiology  of  rafarrhal  pneumonia  is  therefore  partly 
allied  to  that  of  catarrhal  hroncliHis.  We  have  only  further  to 
inquire  into  the  circumstances  which  determine  the  develop- 
ment of  a  pneumonia  durimi  an  already  existing  bronchitis. 

If  it  were  the  intention  to  give  absolute  statements  aa  to  the 
fretjuency  of  catan*hal  pneumonia,  its  gi^ogi-aphical  distribution, 
etc.,  a  series  of  antecedent  questions  would  liave  to  lie  answered, 
which  in  part  have  not,  as  yet,  even  been  formulated. 

It  would  be  necessary  to  know  how  many  individuals  in  a 
community  of  definite  size,  and  during  a  somewhat  lengthent'd 
period  of  time,  have  suffered  from  diseases  of  which  bronchial 
catarrh  is  a  symptom  ;  how  these  catarrhs  are  distributed  over 
the  different  ages,  and  wliether  there  are  differences  in  this 
respect  according  to  the  primary  disease ;  again,  with  what  fre- 
quency catarrhal  pneumonia  lias  occurred  at  different  ])eriods  of 
life,  and  various  other  matters.  The  material  existing  at  presrnt 
does  not  allow  u-s  to  formulate  siach  statistics.  A  general  state- 
ment must  therefore  suffice. 

It  is  difficult,  from  the  communications  at  our  disposal,  to 
estimate  dnfinitely  in  figures  the  frequency  of  catarrhal  pneu- 
monia after  certain  diseases  which  are  associated  wilJt. 
catarrh.  In  the  majority  of  the  tables  contained  in  the  litera- 
ture of  the  subject,  authors  liave  neglected  to  state  the  number 
of  cases  of  the  primary  disf^ase  which  have  been  observed  by 
them  during  the  time  specified,  asid<'  from  those  which  were 
complicated  with  catarrhal  imeumonia.  It  is  evident  that  this 
point  is  of  decisive  importance,  since  these  primary  diseases  are 
chiefly  of  an  epidemic  character.  The  pliysician  who  by  chance 
has  not  had  occasion  to  observe  either  measles  or  wliooping- 
cough  during  a  series  of  years,  will  calculate  their  frequency  at 
a  much  lower  rate  than  another  who  has  had  much  to  do  with 
these  diseases.  In  the  absence  of  the  basis  mentioned,  here  too 
the  correct  ratio  can  only  be  approximated. 

Experience  has  proved  that  catarrhal  ]ineumonia  is  very  apt 
to  occur  after  the  infectious  diseases  which  are  combined  with 
bronchial  catarrh.     Among  these  are  measles,  whooping-cough. 
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di])htli('ria,  influenza,  rubeola  (Jidthclii)  ;  less  frequcnrly,  tjphus. 
variola,  and  scarlatina.  Among  the  acute,  non-infectious  dis- 
orders, genuine  broncliial  catarrh  mxist  be  designated  as  the  mon' 
frequent  cause. 

Of  the  chronic  dtseases  which  frequently  predispose  to' this 
affection,  are  rhacliitis,  and  then  the  anatomically  manifold 
group  of  infantile  atropliies.  In  the  latter  instance,  however,  it 
must  be  observed  that  the  development  of  a  catarrhal  pneu- 
monia is  determined  by  tlie  accidental  accession  of  a  broncljiiil 
catarrh.  Lastly,  we  must  refer  to  ttie  occurrence  of  catarrhal 
pneumonia  in  connection  with  iuberculosf.'i.  Pulmonar)'  impli- 
cation in  the  acute  miliary  tuberculosis  of  childhood  is  pruh- 
ably  always  associated  with  catarrlial  pneumonia. 

It  is  self-evident  that  every  disease  of  an  organ  icJdch  eilJirr 
directly  or  intflredly  farors  the  development  of  brorn'hinl 
caiarrh,  must  also  be  recognized  as  tlie  indirect  cause  of 
catarrlial  pneumonia  ;  thus,  emphysema,  cardiac  disease,  etc, 
Trauvuidc  iiijhiences^  in  so  far  as  they  determine  hronchiol 
itifammafion.  are  likewisi-  to  be  included  in  the  category  of 
exciting  causes:  such  aroforeiffn  bodies  ni  the  brovrjii^  and  tlii' 
ifthalation  of  gases  which  excite  inflammation  (chlorine,  ammo- 
nia, etc.). 

In  the  nhoTfi  an  approximative  calculntion  of  the  frequency  of  causes  haabewi 
attejTHitt'fl  and  amin.^ed  in  tli.it  ordiir.  A  winicwhat  more  exact  statcmcDt,  in  the 
form  of  fii^iirps,  miKlit,  perhaps,  be  compiled  from  the  reports  of  epiilemics.  I  must 
ronfcfis  ]lllvv(;V(^^,  tliiit  tlio  positive  result  wliirh  migrht  tlms  Ire  obtained,  ttouUI 
liardly  l>e  i)rnfinrtioiiatc  to  the  labor  required.  For  the  puqKwes  of  this  work  n 
mere  <sliniute  may  suffice. 

Age  in  an  inditidual  factor  of  great  importance.  Tlte 
extremes — tlie  period  of  childhood  and  that  of  old  age — an? 
peculiarly  disposed  to  cafanlial  pneumonia.  The  age  of  vigor, 
in  the  main,  remains  exemjvt. 

In  Older  to  substantiate  the  genera!  truth  of  this  assertio 
we  have  only  to  appeal  to  tin'  urinnimous  verdict  of  all  ex] 
rienced  ])hysicians.  Only  under  very  extraordinary  circv 
stances  does  catarrhal  pneumonia  occnr  during  the  fall  bloom 
mature  life.  It  is  much  more  difficult  to  ascertain  the  prec 
distribution  of  this  disease  over  the  different  ages  5  for  the  < 
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position  of  the  several  ages  to  the  primary  diseases  is  very  vari- 
able. Exj)erience  teaches  that  children  under  six  months  of  age 
are  rarely  attacked  with  measles.  But  in  an  individual  of  such 
tender  age,  an  intense  bronchial  catarrh  will  certainly  caU  forth 
a  pneumonia  more  easily  than  in  one  of  the  age  of  ten  years, 
provided  the  patient  does  not  succumb  before  true  catarrhal 
pneumonia  could  develop,  the  vitality  and  power  of  resistance 
being  already  overpowered  by  the  catarrh.  Hence,  the  factor 
which  varies  for  every  primary  disease,  namely,  the  disposition 
of  the  several  ages  to  this  disease,  engenders  exceedingly  com- 
plicated relations.  These  can,  of  course,  be  unravelled  and 
arranged  in  the  form  of  statistics,  provided  the  material  is  suflB- 
ciently  abundant.  In  this  case,  however,  we  can  make  an 
approximative  estimate  without  entering  into  a  mass  of  details. 
AU  observations  agree,  that  the  first  three  years  of  life  are  those 
which  are  most  often  attacked  by  catarrhal  pneumonia. 

Among  98  cases  of  catarrhal  pneumonia,  Zicmssen  reports  67  ns  having  occurred 
before  the  third  year ;  Steffcn  52  in  72  cases  during  the  same  period.  Bartels  states 
that  in  68  cases  of  pneumonia  during  measles,  43  occurred  before  the  fifth  year. 

So  far  as  we  can  judge  from  the  existing  data,  sex  has  no 
influence  on  the  frequency  of  catarrhal  pneumonia. 

The  influence  of  constitution  cannot  be  established  with  cer- 
tainty. It  may  be  said,  in  general,  that  a  strong  constitution 
offers  a  certain  degree  of  protection. 

The  terra,  good  or  bad  constitution,  when  applied  to  child- 
hood, of  course  includes,  just  as  in  later  years,  the  primary  pre- 
disposition as  one  of  the  chief  factors.  Aside  from  this,  how- 
ever, external  influences,  such  as  nourishment,  the  air  which  the 
child  breathes,  the  care  bestowed  on  it,  exert  a  peculiarly  strong 
influence  at  this  early  period ;  and  in  catarrhal  pneumonia  espe- 
cially these  influences  are  unusually  active. 

Children  in  overcrowded  apartments,  who  are  forced  to 
breathe  air  pregnant  with  all  kinds  of  miasms,  are  much  oftener 
attacked  than  those  who  live  under  more  favorable  conditions. 
In  this  respect  I  believe  that  all  experienced  physicians  will 
agree  with  Bartels,'  who  lays  great  stress  on  tliese  points.    Dur- 

'  L.  c,  p.  136, 
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ing  every  epidemic  of  measles  or  pertussis  there  are  more  cases, 
of  catarrhal  pneumonia  in  public  than  in  private  practice.    For^ 
the  same  reason  pulmonary  affections  are  more  numerous  and 
severe  during  epidemics  of   these  diseases   in   winter   than  in, 
summer.     For  during  the  winter  ventilation  is  neglected. 

Derangements  in,  the  bony  walls  of  the  thorax  or  in  the  res- 
pii-atory  muscles,  which  prevent  the  complete  expansion  of  tlif 
lungs,  are  of  great  influence  on  the  genesis  of  catarrhal  pneu- 
monia. 

Every  unbiased  observer  will  admit  that  the  accession  of  a 
cold  to  an  ah-eady  existing  catarrh  does  not  favor  the  develop- 
ment of  a  catarrhal  pneutnouia.  It  is  diffex-ent  when  we  look 
upon  the  cold  as  the  e.vciting  cause  of  the  catarrh  which  mnst 
necessarily  precede  the  pneumonia.  Individuals  whose  locuM 
■mlimris  reshlanthB  is  located  in  their  broncliial  mucous  mem- 
brane, may  become  affected  with  a  ciitafrh  after  taking  cold,  t<i 
which,  under  otherwise  favorable  conditions,  a  catarrhal  pneu- 
monia may  accede. 

But  it  cannot  be  maintained  that  the  influence  of  a  cold 
extends  beyond  this, — at  least  not  fur  the  acute  catarrhs  whicli 
are  eombiued  with  fever.  A  patient  with  fever  does  not  take 
cold. 

PATHOLOGY. 

Symptoniatologi/,  Course  of  the  Disease  in  General. 

I  agree  with  Ziemssen  in  distinguishing  two  forms :  ow, 
acute,  and  (lie  other  characterized  by  a  slower  course.  As  typi- 
cal illustrations  of  tliese  we  may  take  the  catarrhs  of  measles  as 
exciting  eauses  of  the  first,  and  bronchitis  with  pertussis  as  tbf 
starting-point  of  the  setund.  Tlie  symptomatology  within  eaoli 
of  these  two  groups  is  very  similar  and  very  uniform.  The 
two  classes,  however,  differ  very  much  from  one  another;  not 
essentially,  but  in  tln^ir  fiirms  of  manifestation. 

Acute  catariJfdl  ■pnemnunia  originates  in  a  very  intense  and^ 
widely  diffused  catai-rh  of  the  smaller  bronchi.    In  the  beginnin^| 
the  picture  differs  but  slightly  from  that  presented  bj^  bronchi- 
tis, and  the  most  strikuig  features  of  the  latter  remain  promi- 


nent.  Rapid,  superficial  respiration  witli  playing  of  the  nostrils, 
and  slight  moaning,  the  facL'  reddened  and  cyanotic,  the  eyes 
glistening,  and  frequent  cough  accompunied  by  expressions  oJ: 
pain.  The  thoracic  movements  are  also  identical  with  those  of 
capillary  bronchitis ;  with  every  inspiiution  the  lower  ribs  are 
markedly  retracted  ;  they  are  strongly  drawn  inwai'ds  whenever, 
previoas  to  coughing  and  crying,  the  patient  takes  a  deep  inspi- 
ration. But  as  soou  as  t!ie  pni'iimonia  has  assumed  greater  pro- 
p<>rtions,  the  scene  clianges. 

Then, — and  this  is  oue  of  the  first  symptoms, — the  cough 
ceases,  or  at  any  rate  becomes  less,  and  is  also  less  liable  to  occur 
in  prolongf'd  paroxysms.  It  seeius  to  be  niucli  luoro  painful, 
for  every  effort  at  coughing  is  acconipauied  by  nu>aning  or  cry- 
ing, and  this,  perhaps,  is  partly  the  reason  why  the  paroxysms 
are  less  prominently  marked  ;  an  effort  of  the  will  prevents  them. 
Soon  great  restlessness  is  added.  No  position  is  niauituined 
long;  the  patients  toss  about,  are  capricious  in  their  demands, 
dissatisfied  with  everything,  and  do  not  allow  their  attendants  a 
moment's  rest.  The  respiratiou  continues  to  grow  more  .■i^uper- 
ficial,  the  redness  of  the  face  diminishes  and  gives  ])lace  to  a 
more  distinct  blue  color,  wliich  then  also  fades  into  a  dead  white, 
the  cheeks  alone  contrasting  .strangely  by  a  few  intense  bluish- 
red  spots.  The  mucous  membrane  of  the  lips  becomes  very  cya- 
notic ;  and  if  tlie  epidermis  is  delicate,  thickly  swollen,  bluish- 
black  venous  cords  ai-e  seen  through  the  skin.  Tlie  picture  of 
carbonic-acid  intoxication  now  develops.  The  nni.sy  restlessness 
diminishes,  the  patients  lie  iu  an  apathetic  condition,  from  which 
they  are  arou.sed  for  a  sliort  time  only  by  the  jaroxysms  of 
cough,  which  continue  to  grow  less  frequi-nt.  But  the  body  is 
not  actually  at  rest  for  a  moment.  Tliere  is  tossing  about, 
frequent  scratching  of  the  skin,  even  perhaps  to  actual  lacera- 
tion, low  moaning  and  sighing.  Coarse  and  fine  mucous  rules 
are  heard  with  every  respiratory  movement.  Frequently,  at  the 
close  of  the  scene,  then?  are  cerebral  symptonis,  not  only  a  deep- 
ening of  the  apathy  into  coma,  but  tlie  wliole  train  of  sym])toms 
which  usually  accompany  a  tubercular  meningitis.  Deaih  may 
occur  very  suddenly  with  convulsions,  or  very  slowly.  A  clianfjt 
for  the  hetit^r  always  takes  place  gi-adually,  never  in  a  short 
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time.  Transient  or  permanent  relapses  which  re-establish  the 
entire  disease,  are  not  infrequent.  Aside  from  these  relapses, 
the  course  of  the  disease,  whether  its  result  be  favorable  or 
unfavorable,  is  a  comparatively  rapid  one ;  within  from  one  and 
a  half  to  two  weeks  the  danger  is  either  removed  or  death  has 
resulted.  The  local  restitution  requires  a  much  longer  time ;  it 
is  very  commonly  associated  with  more  or  less  marked  symptoms 
of  general  derangement,  especially  anomalies  of  temperature. 

As  a  rule  there  is  high  /ever  in  this  form  of  catarrhal  pneu- 
monia, the  temperature  being  about  104°,  or  even  105.8°  P.,  with- 
out any  characteristic  type.  It  never  falls  to  its  normal  stand- 
ard in  a  few  days  or  hours.  In  most  cases  the  local  pulmonary 
changes  develop  rapidly  ;  examinations  from  day  to  day  usually 
reveal  the  progress  of  consolidation. 

The/orm  of  catarrhal  pneumonia  which  is  characterized  by 
a  slower  course  differs  essentially  from  the  first  in  its  very  grad- 
ual development,  with  moderate  febrile  action,  during  which  the 
symptoms  of  carbonic  acid  intoxication  become  more  promi- 
nent. Children  suflfering  from  whooping-cough,  or  a  general  dif- 
fuse catarrh  running  a  subacute  course,  gradually  cease  cough- 
ing as  the  pneumonia  develops.  They  become  peevish,  apathe- 
tic, slumber  much,  have  no  appetite,  indeed  often  very  decidedly 
refuse  all  offers  of  nourishment.  The  attentive  observer  is  struck 
with  the  tired  expression  of  countenance,  the  superficial  respira- 
tion, the  pale  complexion,  with  its  marked  blue  shading.  As  a 
rale,  however,  no  special  change  is  observed  by  the  bystanders ; 
they  may  perhaps  be  pleased  tliat  the  cough  has  diminished. 
In  most  cases  the  physician  is  first  called  when  the  excessive 
emaciation  awakens  the  anxiety  of  the  most  careless  observer,  or 
when  a  stronger  febrile  exacerbation  simulates  the  invasion  of  a 
new  affection.  The  further  course  of  the  disease  is  characterized 
either  by  a  very  gradual  death  with  distinct  symptoms,  during 
the  last  days,  of  the  excessive  accumulation  of  carbonic  acid,  or 
again,  an  exacerbation  calls  forth  the  picture  of  an  acute  catar- 
rhal pneumonia.  Recovery  rarely  takes  place  without  perma- 
nent damage  to  tlie  lungs  ;  some  traces  probably  always  remain. 
In  this  form  the  duration  of  the  disease  must  be  measured  by 
months  instead  of  by  weeks.     It  is  subject  to  all  the  changes 
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which  are  liable  to  befall  a  system  suffering  from  a  severe  attack 
of  disease  in  a  vital  organ. 

In  this  form  of  catarrhal  pneumonia  the  fexier  is  milder,  very 
changeable,  and  devoid  of  any  regularity.  Towards  the  end 
considerable  elevations  of  temperature  may  set  in.  The  local 
changes  develop  very  giudually,  but  they  usually  attack  a 
much  larger  area  of  the  lung  than  in  acute  pneumonia. 

Having  reviewed  the  appearances  presented  by  catarrhal- 
pneumonia  in  childhood,  it  still  remains  to  add  a  few  words 
concerning  its  occurrence  in  adults.  I  consider  it  iinnecessary 
here  to  enter  into  details.  On  the  whole,  the  processes  above 
described  are  repeated,  and  having  studied  the  disease  in  child- 
hood, we  have  seen  it  presented  in  its  most  varied  aspect  as  well 
as  in  its  most  practical  light.  Every  physician  who  under- 
stands catarrlial  pneumonia  as  it  occurs  in  childhood,  will  be 
able  to  appreciate  the  changes  in  the  symptomatology  which 
are  determined  by  age. 

In  strong  individuals  in  the  vigor  of  life  I  have  most  often 
seen  catarrhal  pneumonia  in  connection  with  diphtheria.  These 
forms,  which,  as  a  rule,  run  a  very  acute  course,  present  the 
additional  symptoms  peculiar  to  intoxication  from  carbonic  acid. 
But,  since  very  diffuse  diphtheritic  bronchitis  may  produce  simi- 
lar effects,  it  is  necessary  to  resort  to  physical  examination  as 
the  only  certain  means  of  detecting  the  pneumonia. 

My  experience  leads  me  to  believe  that  this  will  generally  be 
found  to  be  tnie  in  adults,  provided  their  health  Jias  not  been 
much  deteriorated  from  any  cause.  For,  in  them,  a  very  intense 
and  diffuse  bronchitis  is  requisite  to  call  forth  catarrhal  pneumo- 
nia. But  a  bronchitis  of  this  character  is  always  supplemented 
by  symptoms  of  the  most  marked  carbonic  acid  intoxication. 

Tlie  aspect  of  the  case  differs  when  it  concerns  an  organism 
dehilitated  in  any  manner,  whether  the  diminished  power  of 
resistance  be  due  to  antecedent  acute  febrile  disease  or  a  clironic 
error  of  nutrition.  Such  cases  are  infrequent.  Tlie  few  which 
I  have  observed  were  not  entirely  pure  cases,  but  were  compli- 
cated with  hypostasis.  In  these  the  deleterious  action  of  the 
carbonic  acid  was  rather  subordinate.  Physical  examination 
of  the  lungs  alont;  determined  the  diagnosis. 
VOL.  v.— 13 
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Many  of  the  so-called  "passive  infiltrations"  which  are  the 
cause  of  death  among  the  aged  and  cachectic,  should  be  classed 
under  the  head  of  catarrhal  pneumonia.  We  know  how  obscure 
their  symptomatology  is.  It  is  likewise  very  difficult  to  recog- 
nize, by  any  variation  in  the  picture  presented,  those  instances 
of  catarrhal  pneumonia  in  the  aged  which  are  associated  with 
very  diffuse  bronchial  catarrh.  Furthermore,  physical  exami- 
nation more  often  fails  in  these  cases.  For  it  is  uncommon  to 
find  lai'ge  accumulations,  and  the  small,  very  diffuse  masses 
which  are  distributed  throughout  both  lungs  simultaneously, 
though  they  may  be  numerous,  do  not  determine  demonstrable 
changes  in  resonance.  Still  less  can  be  expected  from  ausculta- 
tion, on  account  of  the  rhonchi.  The  traumatic  farms  which 
originate  from  the  inhalation  of  irritating  gases  or  from  the  intru- 
sion of  foreign  bodies  into  the  bronclii,  probably  develop  more 
rapidly  than  any  other  form  of  catarrhal  pneumonia. 

Anatomical  investigation  teaches  that  these  pneumonias — 
though  supei-ficially  most  closely  resembling  the  croupous  form 
— are  not  croupous  in  character. 

Pneumonia  produced  by  inhalations  is  more  similar  to  verj' 
diffuse,  acute,  capillary  bronchitis,  and  in  such  cases,  where  the 
poisoning  of  the  system  is  very  intense,  the  disease  becomes 
lobular  immediately.  In  the  pneumonias  from  intrusion  of 
foreign  bodies,  on  the  other  hand,  inliltration  of  an  entire  pul- 
monary lobe  is  sometimes  found,  and  this  may  develop  vt-ry 
rapidly.'  In  other  cas(?s — the  nature  of  the  body  introduced  into 
the  bronchus  probably  determining  the  dilforence — a  more  dif  use 
extension  of  the  pulmonary  affection  results.  The  course  and 
symptomatology  of  the  disease  are  subject  to  much  variation. 

Anatomical  Changes. 

Tlie  macroscopic  appearances  will  first  engage  our  attention. 
In  subjects  who  have  died  from  catarrhal  pneumonia,  a  strongly 
d<;veloped  bronchial  catarrh  is  always  found.  As  a  rule,  thi.s 
catarrh  is  encountered  as  high  up  as  th*^  trachea  and  larynx. 

'  Compare  E.  Wagner,  Ziir  Cosuiatik  der  fremden  K6q>er  in  den  Luftwegen,  Arehiv 
d.  Heilkunde,  V.,  18C4,  p.  347  et  seq. 
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;g  in  mtensity  below  that  point  as  it  descends,  and 
lining  its  maximum  development  in  the  lower  and  posterior 
dons  of  tile  lung.  The  mucous  membrane  is  more  or  less 
ensely  reddened,  thickened,  and  disposed  in  folds,  and  some- 
times  pervaded  by  extravasations.  When  the  catarrh  is  recent, 
as  Bartels  remarks,  a  vitreous,  tenacious  mucus,  mixed  with 
bobbles  of  air,  is  found  on  the  mucous  membrane  of  the  larger 
bronchi ;  the  finer  ramifications,  on  the  other  hand,  are  free 
from  secretion.  Tliis  condition,  which  I  have  also  repeatedly 
obsen'ed,  is  not  common.  In  most  cases  the  catarrh  leads  to  the 
tonnation  of  a  creamy,  whitish-yellow  pus,  from  which  all  air 
has  disappeared.  This  then  fills  the  bronchi  doAvn  to  their  final 
ramitications.  At  first  only  the  bronchial  raucous  membrane  is 
attacked  by  the  inflammation  ;  soon,  however,  the  latter  extends 
to  the  whole  substance  of  the  bronchial  tube,  which  then  pro- 
jects above  the  level  of  any  section  of  lung  tissue  tliat  may  be 
made.  When  the  process  hai^  been  of  any  considerable  dura- 
"tioa,  the  smaller  bronchi  are  dilated  cylindrically,  and  are  fre- 
quently filled  with  a  yellow,  inspissated  secretion.  Tlie  alve- 
oli— more  especially  after  whooping-cough — may  also  be  dilati'd 
in.  globular  form  from  the  forced  intrusion  and  caseation  of  the 
accretion  (Fauvel,  Ziemssen).  Before  arriving  at  the  condition  of 
true  inflammation,  tlie  parenchyma  of  tlic  lung  passes  through 
several  stages.  At  first  the  lungs  will  be  found  to  have  dimin- 
ished in  volume  at  their  margins,  and  to  have  become  wrinkled 
■  and  flabby,  so  that  the  edges  can  be  turned  in,  and  this  con- 
fdition,  as  a  rule,  exists  symmetrically  on  both  sides.  The  color 
I — which  either  shades  on  a  blue  tint  or  is  downright  intensely 
blue — 'presents  such  a  striking  contrast  to  the  surrounding  tissue, 
that  this  is  even  more  remarkable  than  the  change  in  the  li'vel 
of  the  section.  When  these  portions  are  incised,  dark  blood  in 
sparse  amount  e.xudes.  All  air  has  been  expelled  from  tln-m. 
Ecchymoses  under  the  pleura,  from  the  size  of  a  pin's  head  to 
that  of  a  nut,  and  in  variable  number,  are  almost  constant.  The 
portions  thus  affected  can  be  easily  reintiated  by  blowing  a 
current  of  air  through  the  bronchi.  The  condition  described 
may  properly  be  designated  as  simple  collapse  of  the  lung. 

This  collapse  may  attain  a  very  considerable  extent.     The 
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entire  lower  lobe,  very  commonly  also  the  tongue-like  expansion 
of  the  left  upper  lobe,  may  be,  and  not  infrequently  are,  affecU-d. 
The  process  always  progresses  from  behind  and  below  for- 
wards and  upwards. 

In  the  more  sluggish  forms  an  entire  lung  may  gradualljj 
pass  into  a  conditio!i  of  collapse. 

Together  with  the  puhnonary  collapse,  we  invariably  find 
emphysema  inort'  or  less  markedly  developed  according  to 
extent  of  the  collapse.  When  both  lower  lobes  are  atelectatic, 
then  both  upper  lobes  are  usually  inflated  to  such  a  degrmd 
that,  by  overhipinng,  they  ahnost  entirely  conceal  the  pericar- 
dium. They  almost  touch  each  other,  and  do  not  diminish  in 
size  after  the  thorax  lias  been  opened.  When  the  collapse  is 
less  extensive,  the  emphysema  is  geneiully  confined  to  a  smaller 
portion  of  the  lung  in  the  neighborhood  of  the  collapse. 

If  tlie  process  advauce.^8  to  inflammation,  we  then  find,  first, 
isolated  nodules,  from  the  size  of  a  pea  to  that  of  a  hazel-nnt, 
within  the  collapsed  portions,  which  cau  easily  be  distinguished 
by  the  touch,  and  are  slightly  elevated  above  the  surrounding 
surface.  Adjacent  inflltrations  gradually  become  confluent,  and 
in  this  manner  the  process  may  extend  over  an  entire  pnlraonarr 
lobe.  Small  isolated  portions  which  are  still  accessible  to  air, 
and  can  be  r<'ndeied  more  apparent  by  inflation,  uuiy  almost 
always  be  found  witliin  the  inflamed  parenchyma.  But  the 
latter  itself  cannot  be  inflated,  because  all  the  air  has  been 
expelled  from  it.  On  making  a  section  of  the  tissue,  it  first 
presents  a  bj-ownish-red  color,  wjiich,  after  temporarily  assTuning 
a  more  distinctly  dark-brown  hue,  eventually  passes  into  a  gray- 
isJi-M'd.  Gramthdion  is  never  observed;  on  the  contrary,  the 
section  ])resents  a  smooth  and  uniform  appearance  throughout. 

If  the  bronchi  are  filled  with  pus  of  a  thicker  consistency 
than  usual,  the  pus  which  escapes  from  the  finer  bronchi  in 
siilierical  masses  may  impart  an  appearance  to  the  surface 
wliich,  at  the  first  glance,  resembles  tubercles.  The  tissue 
which  is  the  seat  of  pneumonic  infiltration  is  soft  and  friable,^ 
and  the  fluid  contained  in  it  is  tenacious  and  turbid.  The  dis- 
coloration which  exists  always  begins  in  the  centre,  and  spreads 
towards  the  periphery  of  the  lobules.     In  case  the  process  ad- 
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vances  still  furtlier,  tlie  pulmonary  tissuf  appears  of  a  pale  blue 
color,  very  tough,  liard,  and  homogeneous.  The  bronclii  aro 
filled  with  inspissated  exudation,  the  connective-tissue  structure 
of  the  lung  is  increased,  so  that  a  section  presents  thick,  wLitish- 
gray,  intersecting  bands  of  fibres.  I  dissected  a  case  of  this  char- 
acter eight  years  subsequent  to  the  primary  disease  (measles), 
and  I  found  complete  contraction  of  the  lung,  with  the  develop- 
ment of  bronchiectasije,  strong  pigmentation  of  the  newly- 
fomied  connective  tissue,  and  consecutive  hj-pertrophy  and 
dilatation  of  the  right  ventricle.  At  other  times  degeneration 
of  one  or  more  cheesy  infiltrations  results ;  the  lung-tissue 
immediately  surrounding  them  is  then  destroyed,  and  cavities 
are  formed. 

In  the  beginning  the  pleura  are  found  only  slightly  injected, 
tile  dark  red  spots  of  ecchymosis  standing  forth  in  marked  con- 
trast to  the  general  surface.  Soon,  liowever,  tliis  is  covered  with 
a  thin  layer  of  fibrine.  If  the  infiammatiou  of  tlie  lung  persists, 
this  layer  continues  to  thicken,  and  tlie  costal  pleura  likewists 
particijjates  to  a  greater  extent  in  the  pathological  changes. 
Finall}-,  adhesions  result,  which  are.  always  more  or  less  dis- 
posed in  layers,  and  cause  the  formation  of  a  thick  callosity. 
Free  effusions  are  certainly  not  frequent. 

The  bronchial  (/lands,  even  in  recent  cases,  are  swollen,  juicy, 
and  hypersemic. 

To  recapitulate  :  The  diffusion  of  the  process  over  the  lungs 
in  (he  form  of  isolated  infiUratiotis,  and  the  coexistence  of  the 
m,ost  different  stages  are  characteristic phenoinena.  The  lungy 
when  the  seat  o/ pneumonic- catarrhal  disease,  first  diminishes 
in  vohivie,  then  exceeds  its  norinal  size^  and  lastly  returns  to  it. 
Individual  portions,  and  emn  entire  lobes,  mag  remain.,  for 
months  at  least,  in-  an  atalectalie  condition.  In4ation  is  the 
best  means  for  distinguishing  truly  infknned  from  simply  col- 
lapsed portions. 

Acut4^  miliary  tuberculosis  must  be  mentioned  as  a  not  infre- 
quent complication.  Post-mortem  changes  in  other  organs  are 
not  constant. 

In  my  description  I  have  essentially  fi>nowed  that  of  Bartels,  whose  statumGnta 
1  have  verified  by  numerous  uiitopaifs.     [  liuve  likewise  frequently  availed  myself 
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of  ZiemBsen'a  description.  The  yiews  of  these  two  authon  correspond  completdj, 
and  are  triumphantly  vindicated  by  those  obserrationB  on  the  dead  Viodj  which 
every  man  is  ohligcd  to  undcrtiike  who  aspire  to  rank  as  a  competent  judge  of  this 
question.  I  write  under  the  recent  impn-aaion  of  an  extensive  epidemic  of  mea»le», 
wliich  18  still  in  progreas;  nothing  essential,  however,  in  mj  opinion,  could 
altered  in  or  added  to  the  above  dt;acriptious. 

The  more  delicate  cJianges  whicli  take  place  in  catarri 
pneumonia  liave  recently  been  studied  by  numerous  and  excel- 
lent observers.  We  are  fortunately  enabled  to  observe  tbi 
processes  from  their  vt^ry  initial  step,  as  the  morbid  condition  we 
are  considering  can  easily  be  excited  for  purposes  of  experiment. 

That  form  of  pneumonia  which  occurs  after  section  of  both 
pneumogtistric  nerves  (Traube),  being  engendered  by  the  in' 
sion  of  tliB  oral  lluids  into  the  bronchi,  is  a  catarrhal  pneumonia 
of  an  exquisite  character.  Its  behaviour  corresponds  in  every 
detail  with  acute  catarrhal  pneumonia,  as  we  observe  it  in  cliil- 
dren  after  diphtheria  and  measles.  Friedljinder,  whose  descrip- 
tion seems  based  on  exceedingly  accurate  investigations,  distin- 
guishes it  as  follows : 

At  first  hyperemia  of,  and  sero-sauguineous  exudation  into, 
the  alveoli  take  place  ;  then,  while  the  epithelium  of  the  alveoli 
swells,  numerous  lymphoid  ci.'lls  appear  in  the  blood-vessels,  in 
the  interstitial  connective  tissue,  and  in  the  alveoli.  The  lym- 
phoid cells  come  from  uitliiii  the  blood-vessels  ;  there  is  an  emi- 
gnition,  as  will  be  found  in  every  acute  inflammation.  The 
alveolar  ei)iLhe]ial  cells  take  no  active  part  in  the  process;  at 
any  rate  no  such  action  is  demonstrable.  They  undergo  merely 
a  passive  change,  take  on  swelling  in  tlie  transuded  serum,  and 
at  a  later  period  partially  succumb  to  fatty  degeneration. 

Buhl's  '  conception  differs  in  some  essential  particulars.  He 
concedes  that  the  contents  of  the  alveoli,  so  far  as  they  consist 
of  pus-corpuscles,  may  have  originated  on  the  spot,  and  iudeed 
by  emigration  from  the  capillaries.  He  questions  whether  the 
mucus  which  is  found  in  the  alveoli  has  the  same  origin  ;  for. 
admitting  the  further  possibility  that  the  alveolar  epithelium 
might  produce  mucus,  such  has  not  been  proved.     In  Buhrs 
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opinion  it  is  an  cstablislipd  fact  tliat  by  far  the  major  portion  of 
the  catarrhal  product  contained  in  the  alveoli  has  been  wirried 
there  by  aspiration.  He  admits  that  an  inflammatory  irritation 
may  likewise  be  set  up  in  the  pulmonary  tissue  at  a  later  period, 
in  case  this  state  of  things  is  long  continued. 

There  does  not  seem  to  me  to  be  any  irreconcilable  antago- 
nism between  these  two  views.  I  hold  tliat  Friedlander' s  experi- 
mental investigations  have  proved,  tliat  in  the  form  which  he 
has  studied  pneumonia  after  section  of  the  pneumogastric,  emi- 
gration in  loco,  i.e.,  into  the  alveoli,  does  in  fact  take  place.  As 
in  other  respects  the  lesions  are  in  entire  conformity  with  those 
found  by  Colberg'  in  the  recent  catarrhal  pncutnonia  of  children, 
I  cannot  conceive  why  the  emigration  of  the  white  blood-corpus- 
4de8  should  not  take  place  in  man  as  well.  For  this  is  a  process 
that  may  invariably  be  o!>serv<nl  wherever  inflammation  occurs. 
If  in  this  case  emigration  did  not  take  place,  the  obstacle  which 
prevents  the  operation  of  a  universally  valid  rule  would  have  to 
be  demonstrate^.  As  long  as  this  is  not  done,  no  one  will  be 
convinced  by  a  uieni  denial.  On  the  other  hand,  howev(>r,  it  is 
extremely  probable  that  during  the  excessive  respiratory  move- 
ments (coxigh).  wliich  so  regularly  attend  the  development  of  a 
catarrhal  pneumonia,  the  bronchial  contents  enter  the  alveoli 
and  finer  bronchi  from  the  superior  portions  of  the  respiratory 
p«is?iages. 

Whether  the  epithelium  of  the  alveoli — pven  in  cases  which 
run  a  slower  course— particijjates  only  in  a  passive  manner,  has 
indeed  not  yet  been  positively  determined.  Good  authorities 
(Rindfleisch) '  attribute  to  it  aa  active  interference,  proliferation, 
etc. 

Regression  to  the  normal  condition  takes  place  by  the  fonna- 
tioru  firstly,  in  con.sequence  of  fatty  degeneration,  of  a  reab.sorba- 
ble  emulsion,  which  is  then  n^ally  in  part  absorbed  and  in  part 
expectorated.  The  anatomical  description  of  the  further  devel- 
opment of  thi'  process  into  cirrhosis  or  phthisis  is  not  included 
in  the  task  here  aUotted  to  me.     I  must  therefore  refer  to  the 
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appropriate  seetioas  toachug  on  these  points  in  other  portion 
of  this  Cyclopsdia. 

AnalpM  cf  the  SymptmM. 

In  considering  the  febrile  relations  of  the  disease  under  coa-] 
sideration,  it  should  tirst  of  all  be  premised  that  catarrhal  pnci-^ 
moiiia  has  no  regular  type  qf/eter.  Experience  has  establisht^ ' 
this  fact,  which  is  in  full  accordance  with  the  views  I  hare 
already  expressed  under  the  head  of  croupous  pneumonia,  con- 
cerning the  significance  of  febrile  types.  Here  again  we  havej 
two  factors  which  influence  the  course  of  the  temperature,  viz.  \ 
First,  the  tendency  of  normal  regulation  to  retain  the  temper 
ture  at  about  99*  F.,  and  so  to  distribute  it  over  the  period  oil 
twenty-four  hours  that  the  higher  grades  will  occur  during  the 
day  and  the  lower  at  night ;  and  second,  the  factor  generated 
by  the  pathological  condition  present.  Here  the  condition  is 
one  of  local  iutlammatioR,  and  not  a  general  affection.  Tliis 
topical  disease  attains  its  completion  in  a  gradual  manner:  it 
advances  piecemeal.  The  influence  exerted  by  it  on  the  temper- 
ature of  the  body  must  accommodate  itself  to  its  behavior  other- 
wise, and  likewise  bp  of  variable  inti-'usity.  Ceteris  paribu*. 
the  d<'mnir«'iii(>nt  of  tciiipci-ature  occasioned  by  the  local  disorder 
must  lit'  {proportionate  to  the  extent  of  this  disorder  and  the 
nii»(lity  with  which  it  spreads.  Let  us  consider  the  tea<:hin!?s 
of  ohscrvatioii.  The  acute  form  of  jmeumonia,  which  runs  it? 
course  rapidly,  likewise  has  the  higlujst  range  of  temperature. 
In  the  subacute  form  tlif  thermometer  sliows  lower  grades. 
But  the  diurnal  variation  is  regular  in  neither,  the  maximum 
soini'tiiiies  occurring  in  the  raoming,  sometimes  at  night ;  in 
short,  the  variatitms  are  so  great  that  in  this  respect  one  cast' 
bears  no  resemblance  to  another.  It  would  therefore  be  a  fruit- 
less task  to  att(Mn]>t  the  establishment  of  a  scheme  for  the  ther- 
mometric  deviations. 

The  absolute  heights  reached  may  be  very  considerable.  In 
pneumonia,  during  measles,  a  t^-mperature  of  105.5°  F.  is  not 
uncnrtiHion.  This  may  continue  for  days,  even  for  one  or  two 
weeks,  with  but  slight  reiaissions.     It  is  otherwise  in  catarrhal 
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pneumonia  which  runs  a  slow  coiirst'.  In  these  cases  the  tera- 
peratui-e  i-arely  attains  a  height  of  1(14" — usuuUy  it  is  found 
between  1U2.5'  and  104° — the  remissions  descending  to  HW.6°. 
They  seldom  descend  lower  ;  if  they  dt\  liowever,  subnonual 
rather  than  normal  temperatures  are  more  frequently  met  with. 
Should  phthisis  develoj),  the  temperature  will  naturally  assume 
the  character  which  is  peculiar  to  that  disease.  It  may  be 
remarked,  in  passinc:.  that  a  complete  liectic-fever  type  is  not 
common  in  ciiildren. 

During  the  period  immediately  preceding  death,  the  tempera- 
tiire  may  rise  to  a  very  consideruble  lieight,  in  both  forms  of 
catarrhal  pneumonia.  In  my  experience  this  has  frequently 
been  true.  I  have  seen  the  teraperatui*e  at  and  over  107.8" ' 
shortly  before  death.  It  does  happen  that  children  die  in  col- 
lapse, which  is  associated  with  a  low  temperature  of  the  trunk. 

The  catarrhal  pneumonia  of  old  people  is  characterized  by 
only  slight  abnormal  increase  of  temperature. 

In  adults  the  temperatiu'e  may,  at  least  for  a  time,  reach  a 
very  high  figure.  But  in  these  cases  it  is  very  difficult  to  deter- 
mine how  far  the  pneumonia,  as  such,  causes  the  rise  of  tem- 
perature, inasmuch  as  any  considerable  intensit}'-  of  the  fxinda- 
mental  disease  (especially  if  this  disease  be  associated  with 
fever,  as  in  the  case  of  diphtheria,  for  instance)  is  oven  more 
likel}'  than  in  children  to  be  responsible  for  the  heat  of  the 
body. 

The  state  of  the  circulation  is  lik(^wise  subject  to  considerable 
fluctuations  during  catarrhal  pneumonia.  It  may  be  stated, 
however,  that  the  pulse,  as  a  rule,  usually  remnins  high,  even 
when  there  is  a  remission  in  the  temperature.  This  is  an  indica- 
tion that  the  temperature  here  is  not  the  only  factor  wliicli 
determines  the  frequency  of  the  pulse.  But  we  can  iidvanci'  no 
further  towards  an  explanation  of  these  phenomena,  for  the 
manifold  other  abnormal  changes — as,  for  instance,  those  of  the 
mechanical  altfrations  in  the  lungs,  the  interchange  of  gases, 
etc.— forbid  furtlier  investigation. 

In  smaller  children  it  is  not  very  uncommon  to  find  the  pulse 
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too  rapid  to  be  counted ;  this  may  at  least  be  true  of  the  peiiph- 
eral  arteries  even  when  aasealtation  of  the  heart  still  enables 
us  to  record  the  number  of  its  pulsations.  I  have  repeatedl 
counted  over  2'X)  pulsations  to  the  minute,  even  when  the 
has  had  a  favorable  termination.  In  children,  say  up  to 
fifth  year,  the  frequency  will,  in  most  cases^  be  found  to 
about  154)  pulsations — the  great  variations  in  cardiac  activity, 
which  are  normal  at  this  period  of  life^  being  also  perceptible 
under  these  circum stances.  During  these  years  the  significance 
of  acceleration  of  the  pulse  is  of  very  subordinate  value  in 
determining  the  general  condition.  After  the  fifth  year  there  is 
an  essential  change  of  the  relations  in  those  individuals  only 
who  have  attained  a  much  more  advanced  age.  The  increased 
irritability  of  the  heart,  however,  disappears  very  gradnaUjr, 
Tlie  damage  wrought  in  the  heart  by  the  preceding  acui 
primary  disease  constitutes  the  essential  cause  of  this  irrita-' 
bility.  which  is  the  more  prominent  in  early  life,  because,  donng 
childhood,  the  normal  pulse  being  more  rapid,  the  starting  point 
of  the  accelerat«*d  pulse  is  numerically  higher.  This  increase 
cannot  pass  beyond  a  certain  limit.  Hence  the  influenci;  of  a 
doubtful  cause,  or  one  which  is  not  constant,  will  be  more  likely 
to  make  itself  felt  in  the  long  mn.  Thus  the  man  who  climbs  a 
hill  but  once  a  week  may,  for  the  first  quarter  of  an  hour,  have 
as  go<xl  wind  as  the  native  mountaineer.  No  rules  can  be  laid 
down  which  are  of  universal  application,  each  case  being  ioflu- 
t'lioil  by  its  individual  circumstances.  The  frequency  of  the 
pulsf  in  oM  people  is  not  markedly  increased  by  an  attack  of 
catarrhal  piu^umonia. 

The  qualiti/  of  the  pulse  may  change  very  considerably.  In 
the  lu'irinniug  it  is  generally  full,  tonse,  and  hard,  rather  than 
soft,  l^iit  in  a  pneumonia  of  somewhat  extensive  development 
tlic<  artery  Ix'comes  empty,  loses  its  tension,  and  can  be  com- 
presst^  very  easily.  WJx'n  the  pulse  becomes  small  and  com- 
pressible if  is  n  st/mptom  of  the  inost  f/rare  siffnificance. 

Changi's  in  tin*  Itnirf,  more  especially  in  its  muscular  strnc^ 
tur«\  nn'  not  infnHpient.  They  are  confined  to  the  ordinary 
limits :  fatty  degeneration  occurring  in  affections  of  longer  dnra- 
tion,  atul  a    ^HM'uliar  ]MirHnchymatous   degeneration  in   highly 
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febrile  conditions.  Probably  they  are  never  recognizable  during 
life.  We  should  be  very  guarded  in  drawing  conelusiona  as  to 
the  existence  of  pathological  conditions  in  the  heart  from  deriva- 
tions in  the  re.snlts  of  percussion  and  auscultation,  because  the 
volumetric  changes  in  tlie  lungs — collapse  and  expansion — give 
rise  to  extraordinary  changes  in  the  conducting  media.  The 
incomplet^^  discharge  of  the  venous  trunks  into  the  right  auricle 
is  revealed  in  the  thickly  swollen,  bluish-black  cords  which 
traverse  the  neck,  face,  and  chest,  and  do  not  disappear  even 
when  the  j)atient  takes  a  deeper  inspiration. 

The  relations  of  tissue  metamorphosis  are  not  precisely 
understood.  We  must  be  satisfied  with  the  fact  that  catarrlial 
pneumonia  debilitates  children  to  a  remarkable  degree.  Recov- 
ery always  takes  place  very  slowly.  In  cases  whose  progress  is 
slower,  this  unfavorable  result  is  brought  about  by  a  whole  series 
of  other  conditions  besides  the  pneumonia,  which  are  dependent 
on  the  primary  disease.  The  appetite  is  diminished,  often  en- 
tirely suspended.  In  exceptional  instances  it  happens  that  the 
children,  even  with  high  fever,  continue  to  have  a  good  appetite. 
Smaller  children  will  take  the  breast  or  the  bcjttle  more  icadily 
than  larger  ones.  It  seems  that  the  patients  often  refuse  nou- 
rishment because  the  act  of  swallowing  provokes  severe  and 
painful  cough.  Larger  children  expr<>ss  themselves  directly  to 
this  eflfect,  and  in  smaller  children  it  is  easily  enough  perceived. 
Vomiting  not  unfni-quently  accompanies  or  follows  the  cough. 
It  is  probably  always  caused  by  reHex  irritation.  And  these 
paroxysms  are  sometimes  followed  by  retching  and  long-con- 
tinued nausea. 

Diarrhoeas  are  very  frequent  in  catarrhal  pneumonia,  irre- 
spective of  the  character  of  the  primary  disease  from  which  it 
has  developed.  In  the  slower  forms  severe  and  prolonged  diar- 
rhoea may  aggravate  the  danger  considerably  through  thicken- 
ing of  the  blood.  The  frequency  of  diarrhcea  in  catarrhal  pneu- 
monia might  be  explained  on  the  ground  of  a  certain  degree  of 
stasis  in  the  intestinal  mucous  membrane,  though  at  the  autopsy 
we  rarely  lind  anything  besides  a  y^'vy  insignificant  catiirrli  and 
perhaps  a  slightly  swollen  condition  of  the  patches  and  follicles. 

The  spleen  and  litter  pn'sent  no  symptoms  except  such  as 
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like  glue.  When,  therefore,  the  bronchial  walla  are  once  in 
contact,  the  entrance  of  air  into  the  occluded  portion  can  be 
enforced  only  by  a  considerable  augmentation  of  the  inspiratory 
pressure.  Some  air  stiil  rcmaLiis  in  the  occluded  portion.  But 
it  is  found  that  this  also  disappears  when  the  collapse  is  of 
longer  duration.  This  may  be  accomplished  in  one  of  two 
ways :  either  a  portion  of  the  imprisoned  air  is  forced  upwards, 
beyond  the  obstruction  in  the  bronchus,  by  violent  expiratory 
efforts — as  by  cough — or  the  air  may  have  passed  over  into  the 
blood.  Diffusion  by  pressure  would  be  necessary  to  accomplish 
tliis  result,  while  simple  eudosraosis  woidd  scarcely  suffice.  A 
simple  endosmotic  equalization  of  gases,  it  is  true,  would  deprive 
the  contined  au-  of  oxygen  and  nitrogen,  while  it  increased  its 
proportion  of  carbonic  acid  by  exosmosis.  But  there  is  no  dif- 
ficulty in  understanding  how  the  requisite  degree  of  pressure 
might  be  brought  about.  Aside  from  the  expiratory  efforts 
daring  congh,  the  swelhng  of  the  alveolar  epithelium,  the  com- 
mencing transudation,  perhaps  also — in  case  inflammation  fol- 
lows— the  emigration  of  white  blood-corpuscles,  and  the  inllam- 
matory  swelling  of  the  septa  will  furnish  sufficient  vital  force  for 
this  purpose. 

The  description  given  above  refers  partic\ilarly  to  the  aym- 
metrical  collapse  of  larger  portions  of  lung  tissue.  The  isolated 
patches  of  the  same  nature  found  scattered  over  the  lungs  pre- 
sent similar  although  more  complicated  conditions.  Here,  too, 
the  process  begins  by  the  tilling  up  or  the  agglutination  of  one 
or  more  bronchial  tubes.  But  inasmuch  as  these  patches  are 
sun-ounded  by  portions  of  lung-tissue,  which  still  admit  of  the 
entrance  of  air,  it  remains  tnie  that  whereas,  in  the  act  of  in- 
spiration, pressure  from  above  downwards  is  prevented  by  the 
closure  of  the  bronchus,  lateral  pressure  is  not  interfered  with. 

Let  us  imagine  three  bronchi  placed  adjacent  to  each  other, 
with  their  respective  alveoli,  a,  b,  c,  of  which  b  is  occluded,  while 
a  and  c  are  free  ;  then  with  every  inspiration  the  pressure  will 
diminish  in  a  and  c.  As  b  is  not  accessible  to  air,  the  adjacent 
spaces,  a  and  c,  will  experience  a  certain  pressure  by  b,  or,  in 
other  words,  they  will  exert  traction  on  b.  The  same  effect  ia 
produced  by  the  stretching  experienced  by  b  during  inspiration, 
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as  part  of  a  structure — the  lung — ^which  is,  as  a  whole,  elastio 
and  distended.    If  the  vital  force  which  is  thus  set  free  for  b  cas 
be  energized — i.e.,  if  the  obstacles  are  not  too  great — the  i-esult 
of  this  action  can  be  conceived  of  as  showing  itself  only  in  the 
form  of  aspiration,  or  a  suction  exerted  on  the  blood-vessels 
ramifying  in  the  occluded  portion  of  the  bronchus,  or  on  the 
secretion  contained  in  its  upp^r  p<^>rtion.    This  is  true  only  pro- 
vided the  occlusion  above  remains  intact.    For  it  can  easily  be 
conceived  that  in  such  isolated  infiltrations  a  giving  way  of  the 
adhesions  within  the  tube  may  take  place  by  a  diminution  ot 
tht'  inspiratory  prt^ssure  in   the  neighborhood.      Precisely  the 
same  factfurs  which  are  engaged  in  eases  of  general  collapse  like- 
wise come  into  play  in  this  instance ;  for  in  the  former,  too,  the 
force  of  aspiration  must,  as  a  matter  of  necessity,  make  itself 
felt,  inasmuch  as  wp  cannot   imagine  a  complete  and  simulta- 
n»'ons  closun;  of  all  the  bronchial  tubes.     But  this  force  isle® 
actively  engaged  in  the  former  than  in  the  latter  instances. 

In  collapse  occurring  in  isolated  patches  the  extension  of  the 
process  will  depend  on  the  intensity  of  the  opposing  forces ;  tliai 
is  to  say,  on  the  degree  of  vital  force  furnished  by  the  inspiratory 
muscles  and  the  obstacles  interpofy^d  to  such  force,  which,  so 
far  us  they  deviatR  from  the  normal  standard,  depend  essentially 
on  the  <'at;uTh.  It  will  depend  entirely  on  the  behavior  of  these 
two  factor.s  in  the  ditferent  portions  of  the  lungs,  whether  one  or 
more  brondii  again  become  pervious,  or  whether  they  are  to  fur- 
nish tliii  nucleus  for  a  further  extension  of  the  collapse.  The 
jin-vintis  collaps<'  of  a  considcniblc  portion  of  the  lung  will  natu- 
rally favor  thn  spread  of  this  jirocess  very  much.  For  every 
brnnclius  which  in  turn  becomes  occluded,  being  surrounded  bj 
resyiiring  pulinnnary  tissue,  is  exposed  to  an  external  lateral 
siu:(i()ii  jKivver.  Tliis  disappears  when  tht?  portions  surrounding 
it  are  eolhiftsed,  hence  the  obstruction  of  the  bronchial  tube  need 
not  lie  so  lirm  in  order  to  result  in  collapse. 

Is  it  essuutial  that  collapse  of  the  lung  should  always  precede 
the  development  of  a  catarrhal  pneumonia?  If  it  is  intended  to 
lay  down  a  universal  rule,  the  question  must  decidedly  be 
aiiswen'd  in  the  negative.  For,  as  I  have  satisfied  myself  by 
experiment,  the  inhalation  of  chlorine  gas,  or  rather  its  intrusion 
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fcto  the  lung,  produces  witliin  a  few  minutes  the  most  acut« 
inil animation,  involviiig  the  alveoli,  and,  as  has  been  shown  by 
inicj-oscopical  examination  (Schiippel),  constituting  a  catarrhal 
paeamonia. 

I  am  very  much  inclined,  in  explanation  of  the  above  facts, 
*s   "well  as  of  those  presented    by  pneumonia  resulting  from 
*^tion  of  the  pneumogastric,  to  ado])t  tiie  theory  that  collapse 
'f^ndts  in  2>ii^wnA)nJa  by  reason  of  the  presence  loitkin  the 
eeoli  of  a  suJ)sianc€  capable  of  exciting  inJta?nmaiion.    The 
retion  of  the  inflamed    mucous  membrane  may  exert  tliis 
'ect,'  probably  with  greater  intensity  the  longer  it  has  been 
posed  to  tlie  air.     It  is  easy  to  suppose,  then,  tliat  in  tiiose 
collapsed   portions  of  lung  tissue  which  are  accessible  to  the 
catarrhal  secretion,  pneumonia  should  be  developed,  that  is  to 
say,  that  the  alveolar  portion  of  the  lung  should  participate  in 
the  inflammation.      Much  can  be  advanced  in  support  of  this 
view.     In  the  first  place,  I  call  attention  to  the  fact  that  a  col- 
lapsed portion  of  lung  may  remain  in  tliis  condition  for  a  long 
time  without  passing  into  that  of  jnieunionic  iuHltration.     Bar- 
tels'  emphasizes  this  fact,  which  is  by  no  means  rare  in  the  slow 
forms  of  pneumonia.    Then  again,  tlie  condition  existing  in  cases 
of  congenital  atelectasis  must  be  remiMnbered.      It  is,  furtliei'- 
more,   easy  to   understand    how  isolated    spots  of   pneumonic 
infiltration  occur  in  an  entirely  collapsed  lobe ;   likewise,  why 
small,  completely  isolated  iutiltrations,  in  the  midst  of  tissue 
which  contains  air   throughout,  are  a  comparatively  frequent 
lesion,  even  m  the  sup(!rior  lobes.      It  is  prerisi-ly  under  thesti 
circumstances  that,  subjected   to  the  iiiHiience  of  a  powerful 
respiratory  effort,   a  coUapsi^d    portion   of   tlie   lung,   which   ig 
entirely  surrounded  by  a  parenchyma  capable  of  inflation,   is 
most  likely  to  have  some  of  the  bronchial  secretions  sucked 
into  it. 

It  is  to  be  understood  in  this  discnssion  that  we  do  not 
I  as.suroe  it  to  be  an  absolute  necessity  that  collapse  should  pie- 
[  cede  the  development  of  pneumonic  inliltration  in  a  catarrhal 
I    affection  of  the  lung ;  for  the  only  indispensable  prerequisite  is 

I  '  This  accords  with  Friedliinder's  conception,  L  c,  p.  30. 
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dick'tt  irikk-k  cmckIiiIt  oneJBafes  in  part  during  the  expiratory 
«i>flort$  t.ZMK<st»L>~  E^Mcallr  vill  this  be  the  case  in  the  upper 
K^lvtsv  ll  is  lifc?w»»  erideat  that,  after  the  collapse  of  certain 
aUr^^ti^  ikM^^  akijark.v&:  to  tbem  vilL  daring  inspiration,  be  dis- 
Wttdevl  to  a  «k^nv  vvcK^pondii^  to  the  additional  space  to  be 

I>il3kt»tiv>«  of  tbe  bcvochi  is  likeirise  attributable  partly  to 
the  etftvt  of  iBsptnoott.  partly  to  that  of  expiration. 

At  the  K<^:iiuftii«c  of  dte  diseaise  the  results  of  physical 
tjximifMtMH  ;u>^  by  ao  aiMas  nneqairocal.  On  simple  uupec- 
tixm  it  will  U*  fv>aQd  rhat.  eres  in  case  of  extensive  capillaiy 
brxuichiiij'  x^til^ .  the  rih>  are  drawn  inward  on  inspiration.  The 
uu»tx'  elacsij\-  the  thv^ncc  the  more  marked  will  be  this  pheno-, 
mou\n\.  Ttie  vKVttrrvttvv  of  coUapee  interferes  with  the  entninttfj 
\>f  air.  even  tttwix'  than  metv  narrowing  of  the  calibre  of  the  bron-j 
rhial  tulvcv  A  mor\»  marked  retraction  of  the  ribs  is  therefore 
to  Ih»  UH>k«\l  for  as  !><x>n  as  the  lung-tissue  has  collapsed.    Oix 
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the  other  hand,  however,  it  must  be  remembered  that  the  inspi- 
rations will,  at  the  same  time,  grow  more  supei-ficial;  hence, 
that  the  fluctuations  in  pressure  within  the  cavity  of  the  cliest 
will  be  more  circumscribed.  Consequently  this  symptom,  wliich 
is  so  marked,  can  be  regarded  as  giving  evidence  only  of  some 
obstruction  to  the  entrance  of  air  into  the  lower  portions  of  the 
lung.     It  is  not  pathognomonic  of  any  special  condition. 

When  B  general  expansion  of  the  thorax  takes  place  during  inspiration,  the  par- 
tial Tacaiun  thus  formed  within  the  chest  must  be  filled.  This  is  ordinarily  accom- 
plished by  the  free  entrance  of  air.  If  any  unusual  obstacle  is  interposed,  it  may 
disturb  the  proper  relation  between  rarefaction  of  the  air  and  the  equalization  of 
pressure.  Owing  to  the  rapidity  with  which  muscular  contraction  takes  place  at  the 
beginning  of  respiration,  so  great  a  comparative  vacuum  is  suddenly  formed  that  the 
atmospheric  pressure  on  the  under  surface  of  the  diaphragm  offers  a  degree  of  resist- 
ance that  cannot  be  overcome.  If  the  contraction  of  the  diaphragm  persists, — and, 
indeed,  it  does  last  longer  than  that  of  the  other  inspiratory  muscles,— then  the 
diaphragm  changes  its  fixed  points ;  the  centrum  tendineum,  instead  of  being  mov- 
able, becomes  the  fixed  point,  and  the  ends  of  the  false  ril>s,  perhaps  even  the  lower 
portion  of  the  sternum,  are  drawn  towards  it  The  atmospheric  pressure  on  the 
external  surface  of  the  thorax  operates  in  concert  with  tlie  action  of  the  diajihragm. 
The  analysis  just  given  accounts,  in  a  logical  manner,  for  the  declarations  by  which 
it  was  preceded. 

Some  conclusions  may  perhaps  be  arrived  at  from  palpation. 
These,  however,  will  be  diametrically  opposite  to  one  another  at 
different  stages  of  the  disease.  When  the  lung  is  collapsed  the 
heart  lies  in  contact  with  a  considerable  ext(;nt  of  the  thoracic 
wall,  so  that  its  movements  may  be  felt  through  three  or  four 
intercostal  spaces.  If  puffiness  of  the  lungs  ensues,  the  move- 
ments of  the  heart  are  not  usually  altogether  lost,  but  they  grow 
much  less  distinct,  more  diffused  over  the  entire  left  side  of  the 
chest.  As  might  be  supposed  in  cases  of  severe  catarrh,  pectoral 
fremitus  is  very  variable.  The  same  rules  wliich  are  given 
above,  under  the  head  of  croupous  pneumonia,  hold  good  here. 

Percussion,  if  it  is  to  be  of  any  value,  must  be  practised  with 
the  greatest  care.  The  practitioner  who  has  had  but  little 
experience  in  examining  the  chests  of  children  will  often  err, 
even  though  he  may  be  verj'  skilful  with  adults.  Tlie  difficul- 
ties which  are  liable  to  arise  have  already  been  set  forth  under 
the  head  of  croupous  pneumonia.     It  may  suffice  at  this  point  to 
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call  aUeiUioo  to  the  £act  that  ribrations  of  soand  prodacod  by 
percoaaon  spr^id  in  every  directioiL,  and  that  in  the  chest  of  tbe 
child  we  hare  before  as  a  comparativelj  rerj  small  mass,  and  at 
the  same  time  one  which  is  extremelr  susceptible  of  vibration. 
It  is  therefore  necessary  to  employ  a  light,  short  strokt'  in 
practising  percnssicm. 

Diminished  resonance  indicates  a  diminished  svpphj  of  ah. 
If  we  fall  back  on  this  cardinal  principle  of  Skoda' s.  it  follows 
that  diminished  resonance  can  never  determine  whether  atelec- 
tasis or  pneumonic  infiltration  is  the  condition  present.  The 
matter  of  determining  the  presence  of  larger  infiltrations  ilj 
also  made  difficult,  because,  as  was  stated  before,  these  usually 
appear  symmetricalh'  on  both  sizes.  The  only  differences  in^ 
resonance  which  can  be  depended  on  are  those  between  sym^ 
metrically  located  spots  on  the  two  sides.  For  it  is  only  here 
that  we  shall  find  the  conditions  outside  of  the  lung  wlm-h 
inJiuetice  resonance  anything  like  identical.  It  is  therefore  of 
even  more  importance  here  than  in  croupous  pneumonia  to  j«s3 
aroiintl  the  chejst  in  successive  zonns  of  percussion. 

During  later  stages  of  the  disease  dense  infiltrations  are  met 
with,  sonietiines  scattered  through  the  entire  lung,  which  would 
be  evident  even  to  a  beginner. 

AunniUatiftii  furnishes  us  Avith  a  valuable  sign.      Vnfortn- 
nately,  however,  if  is  the  same  that  is  furnished  by  catarrli  of  the 
finer  bronchi  as  well.     I  mean  the  fine  mucous  rale  which  is  very 
similar  to  the  crepitant  nile,  but  differs  from  the  latter  in  being 
heard  durini^  ('xpiration  as  well  as  inspiration,  and  in  not  being 
quite  s<i  fine.     This  rale  is  evidently  produced  in  the  smaller 
bronchi ;  it  may  eventually  be  associated  with  a  genuine  crepi- 
tant rale,  and  niy  ear.  at  least,  is  unable  distinctly  to  distinguish 
between    these   two   closely  allied   phenomena  of  sound.     It  is 
lik<'wise  of  very  little  practical  value  to  be  able  to  distinguish*    , 
sliglitly  ringing  (^nality  sometimes  modifying  this  rale.     Thosf^^ 
who   liave   keen   senses  and   much  experience  will    soraetirat       ' 
recognize  it.     If  the  conditicni  present  is  merely  that  of  exte; 
sivo  atelectasis,  the  breathing  heard  over  these  spots  will,  as 
rule,   be  very  feeble.      In   case  of  pneumonic  infiltration  t! 
greater  or  less  degree  to  which  the  bronchi  are  loaded  with  seer 
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tious  ma^'  produce^  every  variety  of  sound,  from  the  ill-defiiifd, 
feeble,  vesicular  murmur  to  the  intensely  rasping  bronchial 
breathing  whicli  almost  pains  the  ear.  The  only  way  to  get  light 
on  the  subject  is  by  repeated  examinations,  especially  after  a 
ievere  fit  of  coughing.  I  believe  every  experienced  physician 
will  agree  with  me  that  the  p/rt/sieal  diagnosis  of  an  acute  and 
not  very  extensine  catarrhal  pneumonia  beloiu/s  among  the  most 
dijfficult  tasks  in  this  departmetif  of  our  science. 

Among  the  cxantJiemnta.,  miliaria  may  be  mentioned  as 
being  of  not  unfrequent  occurrence.  Herpes  is  extremely  rare. 
In  very  cachectic  individuals  I  have  occasionally  seen  petechise. 
If  the  eruption  of  measles  is  still  present,  this  will  grow  less 
distinct,  on  account  of  the  general  aufemia  of  tlie  skin  as  soon 
as  the  disease  in  tlii3  lungs  reaclu-s  a  higli  grade.  Tliia  circum- 
stance has  played  an  important  part  in  establishing  the  doc- 
trine of  the  metastasis  of  exanthemata  tliat  have  been  "driven 
in."  In  tedious  cases  of  catarrhal  pneumonia,  furuncular  affec- 
tions of  the  skin  and  pustular  ecthyma  are  nfit  rare. 

I  can  make  no  accurate  statement  with  n-gard  to  the  fre- 
quency with  which  light  attacks  of  albuminuria  complicate  iliis 
disease,  and  would  merely  say  that  I  have  often  found  alhumi'U 
present,  but  have  very  rarely  encountered  more  serious  dtseiise 
of  the  kidney.  When  it  did  occur,  it  was  always  in  tlie  form  of 
chronic  nephritis,  never  in  the  acute  hemorrhagic  form. 

Once,  in  a  case  of  prolonged  catarrhal  pneumonia,  gradually 
passing  into  phthisis,  which  occurred  in  a  young  and  very 
cachectic  girl,  I  observed  noma  vnlrfs.  • 

The  brain  sr/mptoms  un-t  with  in  catarrhal  pneumonia  vary 
greatly  in  intensity.  Sometimes  the  only  one  encountered  for  a 
long  time  is  a  certain  confusion  of  the  intellectual  faculties,  which 
is  now  and  then  temporarily  interrnpted  by  a  period  ot  mild 
excitement.  In  other  cases  a  picture  is  presenti'd  which  corre- 
sponds exactly,  even  to  its  details,  with  that  which  characterizes 
tubercular  meningitis.  Both  show  a  state  of  apathy,  boring  of 
the  occiput  into  the  pillow,  slight  muscular  twitchiiigs,  vomit- 
ing, finally  strabismus  and  violent  convulsions.  The  only  SAinp- 
tom  which  is  perhaps  less  sharply  defined  in  the  cases  now  under 
consideration  is  the  irregularity  of  the  palse>  its  intermissions 
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milder  cases  of  tuberculoaia. 

The  impossibiliiv  of  drawing  a  sliarp  distinrtioBr  ia 
is  eridt'Di  npon  a  closer  stndv  of  the  anaxomjcal  cka«ge>  wtei 
an.'  common  to  the  two  conditions,  and  of  the  iBJunes  lowbiA 
in  boiJi  instanc*-s  the  brain  is  expo&ed-  CEdenai  of  Ae  laai». 
irre^lar  distribution  of  blood  in  this  generally  aiMRMiic  ogUt 
the  influence  of  an  abnormally"  elevated  tempaatnie,  Mad  tta 
overlouding  of  tlie  blo^xl  with  carlwnic  acid,  all  these  are  ««a- 
mon  to  both  affections.  Qualitative  differences  can  onlj  be 
brought  alxjut  by  a  localized  tubercular  inflammation  affecting 
r<'rt:iin  nerves.  Quantitative  variations  may  be  prodnc*^  by  a 
change  in  any  on<.'  of  the  injurious  factors  mentioned  above,  and 
such  ii  cliangi.'  may  ocinr  at  any  moment  in  catarrhal  pneu- 
monia, whetlier  associated  with  tuberculosis  or  not. 


Complirafions  and  Serpiela. 

BronchHls  is  the  essential   ^irerequisite  of  catarrhal  pm 
mouia.     We  therefore  always  find  them  associated  when  I 
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form  of  pneumonia  is  present.  I  have,  throughout  tliis  dis- 
cussion, so  strongly  insisted  on  the  significance  of  capillary 
bronchitis,  that  it  seems  unnecessary  to  dwell  on  it  any  longer. 

Pleurisy  without  effusion  is  almost  alwajs  present ;  with 
effusion  it  is  very  mw,  and  is  to  be  regarded  aa  a  complication, 
that  is,  as  a  manifestation  which  does  not  necessarily  follow 
the  conditions  produced  by  the  pneumonia.  In  that  case  some 
other  auxiliary  cause  must  exist.  Wliat  is  it  ?  We  do  not  knuw. 
In  the  few  cases  observed  by  me  the  exudation  was  highly 
fibrinous  or  purulent.  The  slower  forms  of  pneumonia  seem 
more  liable  than  the  acute  ones  to  be  complicated  by  pleurisy 
with  effusion.  All  tliat  was  said  under  the  \wm\  of  croupous 
pneumonia,  concerning  the  diagnosis  of  this  condition,  holds 
goo<l  here.  Only  there  are  even  greater  difficulties  in  the  way 
in  the  latter  than  in  the  former  disease,  and  these  are  still  fur- 
ther increased  by  the  narrowness  of  the  tbora.x  in  cliildi'en. 

In  some  epidemics  of  measles,  stenosis  of  the  larynx  is  found 
comparatively  often  in  connection  with  cutarrhal  pneumonia. 
According  to  my  experience  tli(^  pneumonia  usually  precedes 
the  attack  of  stenosis.  The  symptoms  of  the  latter  are  tlie  same 
as  in  other  cases.  In  addition  to  a  continuous,  moderate  degree 
of  labored  inspiraticui,  every  breath  of  which  is  accompanied  by 
loud,  rasping  sounds,  there  are  paro.xysuud  attacks  of  severe 
dyspuo-a.  Aphonia  is  always  present,  though  it  is  often  possi- 
ble^ by  a  strong  effort  of  the  will>  to  produce  a  momentary  vocal 
sound.  Expiiation  is  either  entirely  free  or  biit  very  slightly 
embarrassed. 

In  the  great  majority  of  cases  the  condition  presented  is  that 
of  a  laryngitis,  which,  in  addition  to  c<*rtain  catarrhal  affec- 
tions, involves  paralysis  of  the  miis<-les  that  open  the  glottis. 
UnfortunatiHy  I  have  not  been  able  to  make  laryngtiscopic 
examinations  in  ttiese  cases,  as  the  arrangements  of  the  yoXy- 
clinic  prevented  my  doing  so.  I  can  therefore  suppf)rt  my  views 
only  by  indirect  evidence.  I  would  first  call  aLleuMon  to  the 
comparatively  slight  degree  of  stenosis  which  exists,  except 
during  the  actual  paro.xysms.  If  there  had  been  any  consid- 
erable degree  of  swelling,  this  could  not  have  been  so,  especially 
as  the  subjects  were  vi^vy  young  children,  who,  therefore,  had 
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tke  fxroaibit  resoles  reached.  In  spite  of 
I  did  not  lose  a  single 
I  Mw  tke  l^gher  grades  of 
of  —o^wl*'*  Nor  was  I 
obliged  to  peifarK  tiarbeotonj.  I  think  that,  taken  as  a  whole, 
all  these  nrcamsxanr^s  safiee  for  the  sapport  of  my  views.  I 
vonld  foTtba-  state  that  at  least  two  treeks,  and  moiv  frtqunntlj 
foor  weeks  elapaed  b^ore  these  attacks  of  laryngitis  entirely 
sabsided.  Relapses  were  frwjuent,  as  were  also  the  greatwt 
Tariations  in  the  gravity  of  symptoms  from  one  day  to  another. 
Hoars»fneas  usnally  persisted  for  some  time  after  the  close  of  the 
laryngitL*,  bat  I  have  never  seen  it  remain  permanent.  I  am 
rather  inclined  to  account  for  the  paroxysms,  as  Biermer '  does 
in  an  altogether  different  set  of  cases,  on  the  theory  of  a  cramp 
of  the  muscles  closing  the  glottis,  which  would  need  to  be  but 
very  sb'ght  as  long  as  their  antagonists  were  paralyzed.  Aside 
from  this  form  of  the  disease,  which  is  unaccompanied  with 
danger,  there  is  another  one  which  is  dangerous.  And  here  we 
must  distinguish  between  two  sets  of  occurrences  according  to 
the  order  of  timn  in  which  they  foHow  one  another :  diphtheria 
folhnviiig  catarrhal  pnemiirinia  and  catarrhal  pneumonia  follow- 
ing dijihtheriii.  The  latter  does  not  concern  us  just  now.  Bar- 
tels'  has  s<'t  forth  the  leading  points  of  this  question  in  a  very 
lu<'id  munrii-r.  A  pseudo-membranous  laryngitis  may  however 
I'olhjw  an  attack  f>f  catarrlial  pneumonia,  which  was  itself  the 
result  of  measles  or  whooping-eough.  I  use  this  unobjectionable 
term  (pseudo-men I branous)  because  it  does  not  seem  to  me  to  be 
as  yet  positively  determined  whether  the  identity  of  the  anatonii- 

'  Uebbr  llrDnchiiiliutthma.     Volkmaun'."*  SBiriTnlung',  Bd.  I.,  p.  Hi. 

'  Uobcr  die  biiutJi^  Brunne.     Dcatschea  Archiv  f .  klin.  Meilicm,  Bd.  II.,  p.  3G7 
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eal  conditions  found  in  cruiip  and  diphtherin  implies  a  similar 
etiologiral  identity  between  these  two  affections.  These  cases  of 
Iiseudo-meuilmnioua  laryngitis  often  terminate  fatally.  At  the 
same  time  it  hardly  seiMiis  to  me  as  if  a  patient  suffering  from 
measles  could  offer  a  very  good  soil  for  tlie  reception  of  true 
diphtheritic  poison.  I  am  unable,  however,  to  adduce  reliable 
data  in  support  of  this  opinion,  based  on  general  impressions, 
and  the  few  facts  which  I  might  recall  from  memory  prove 
nothing. 

If  a  person  attacked  with  cataiTlial  pneumonia  is  predi.spo.sed 
to  ttLberculosin.  there  is  danger  that  this  tendency  will  be  further 
developed  by  the  disease.  This  danger  is  still  more  imuiijient  if 
the  tubercular  disease  has  plainly  manifested  itself  at  some  pre- 
vious period,  and  only  been  temporarily  dormant,  and  the  risk 
is  still  furtJier  enhanced  if  the  tubercular  disease  has  been  local- 
ized in  the  lungs. 

Tliis  statoment  corrosponds  with  onr  tipws  r>f  tubprculosis,  so  far  a«  they  rest  on 
facts.  Experk-nce  provt-s  tlmt  the  circuiustancos  atti'ndiii<jf  diffijrc'iit  ejiidumics  will 
canao  gient  Tariatiunsi  in  tliu  frequency  of  tlii^i  cotiijiliciitiun.  I'lmilitiunfl  of  tinis 
and  place  may  both  m.ike  tliemst'lven  felt,  utiJ  Sdmetiiiics  tlie  one  may  Ik;  evenly 
Imlanccd,  sometimes  ovcrbalaaccd  Uy  tlio  oUrt.  I  liuvf  good  L-vidi'nce  of  tliis  from 
|)crsonal  exfwrifnce.  Tuln'rculiir  disease  is  inromimruMy  more  fri-fiiicnt  in  Kiel 
than  in  Tubingen,  and  yet,  during  the  epidemic  in  tlio  fomitr  place,  Bartela  found 
only  three  casn-s  of  tuberculosis  in  sixteen  post-mort<?ni«,  while  iu  Tiibiugen  I  found 
four  tubercular  cases  nmony'  nine  d<'atlis  from  ruturrlial  pncumiinia.  Of  course 
ttme  figures  are  too  smalt  to  prove  much,  flat  tliuy  do  »lw>w  how  mucli  chance 
may  have  to  do  with  the  matter.  If  it  just  hapi>c-n!i  that  a  large  number  of  tuber- 
cular candidates  baa  accumulated,  then  an  epidemic  of  measles  or  of  ptirUiiisis  will 
clear  them  out. 

There  is  no  doubt  that  crmipous  pneumonm  may  occur  in 
connection  with  the  catarrhal  form.  But  in  many  cases  it  is  so 
difficult  to  arrive  at  a  diagnosis,  even  in  the  dead-honse,  that  the 
microscope  has  to  bo  appealed  to  for  a  decision. 

Pneurnolhorax  is  a  condition  I  have  never  met  with,  although 
Steffen '  reports  two  cases  complicating  catarrhal  pneumonia. 
Diseases  of  the  ■pericardium  are  certainly  very  rare  complica- 
tions, and  those  of  the  endocardtnm  still  more  so. 

'  L,  o,  p.  321. 
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Aft*?  ^xasrhal  jmemmtmm  tke  hmf*,  as  a  general  rule,  are 
teyy  V<r.    T^is  i$  provted  by  their  constant  tendency  to 

ceiUL  aad  br  the  fikct  that  these  catairfas  are 
<?  aad  ofagdnate.  At  the  same  time  it  is  not 
rrhal  faevnooia  ocnming  ivpeatedly  in  the 
sam^  indiriinaL  Diseases  of  the  ieeut,  compensatorj'  hrpertpo- 
jvhi'^,  etc..  as  well  as  amyloid  deffenrrafion  of  the  larger  glands, 
are  to  V  r^^rde<3  as  sequ^  of  the  sequels,  and  need  not  engage 
onr  attention  at  this  time. 

Diagnosis. 

I>'t  u^  ponsidf^r,  first,  those  points  which  can  be  made  posi- 
tivf?ly  availahU-  in  diagnosis.     They-  are : — 

Isf.  Tlie  df-raonstration  of  the  existence  of  catarrh  of  the 

/in<r  l/rojif-lii  or  of  tli^  operation  of  some  cause  which  is  so  pow- 
erful an  cxeitor  of  iiitlammation  that  we  must  suppose  it  to  hare 
produced  Inflammation  either  of  a  general  character,  extending 
fhnin^rlioiit:  tin-  pdlmonarj'  Tract  (as  from  the  inhalation  of 
cliloritif,  iitrinifniin,  i'U\),  or  of  more  circumscribed  extent  (as by 
11  foiejgii  body  in  the  brouchuti). 
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If  such  a,  capillary  broncl litis  lias  preceded  it,  catarrhal  pneu- 
monia may  follow, — not  necessarily,  however,  inasmuch  as  other 
/onus  of  jinfuiiiouia  are  possible. 

2d.  A  consolidation  of  the  lung,  beginning  at  its  base,  arising 
slow]y,  at  first  not  betraying  itself  by  any  prominent  signs,  and 
btdiig  Qsaally  bilateral.  The  breathing  sounds  at  these  points 
are  "*-ery  chang«'al)le,  and  gradual)}'  assume  a  broiicliial  charac- 
ter, l)»'ing  at  lirst  mixed  with  a  peculiar,  fine,  mucous  rale,  very 
similar  to  a  crepitant  rale,  but  also  heard  during  expiration. 
Tliifii  sound  assumes  an  increasingly  ringing  cbanieter,  which  is 
»t  tirst  not  well  mai-k-'d.  The  p'ctoral  fremitus  varies;  when 
distinct  consolitlation  occurs,  it  is,  as  a  rule,  greatly  increased. 
On  inspection  ever//  inspiration  is  seen  to  be  accompanied  by  a 
^^^~<i(:tion  of  the  lower  ribs. 

^W.  Aggravation  of  the  general  symptoms,  finch  as  dvspnona, 
""Pc^l  nencj'  of  the  pulse,  fever,  and  other  disturbancrs  dependent 
on  f  siulty  respiration  ;  the  appearance  and  gradual  developnaent 
of  tlae  evidences  of  carbonic-acid  poisoning;  likewise  changes  in 
*^^    character  of  the  coughing  fits. 

-4:th.  During  the  further  progress  of  the  disease,  the  non-typical 
clia.»-acter  of  the  fever,  the  indefinite  limitation  of  the  disease, 
the  -fluctuations  that  occur  in  botli  general  and  local  symptoms, 
8^*3.     the  absence  of  any  critical  periods. 

CIDn  the  whole,  then,  it  will  ajipear  that  the  presenre  of  ]irimary 

^ftX  trations — that  is,  such  as  are  not  jn-eceded  by  cijllapse,— can 

^^^^i'^'cly  ever  be  demonstrated  with  certainty.     This  is  simply 

"^^^    to  the  fact  that  the  amount  of  s]»ace  occujiied  by  them  is 

^'^'^^^*-31,  and  that  therefore  they  are  neither  accessibli?  to  physical 

^'^^  "iuination  nor  do  tliey  prtiduee  anj'  considerable  geneml  dis- 

J''*^^^ance.     In  tliis  casp  the  local  and  general  disturbances  ytand 

™    «*.  very  different  relation  to  one  another  from  what  t!»ey  do  in 

^'^^^^ipous  pneumonia,  because  the  general  symptoms  d(^pend  on 

*"^^    ai-e  caused  by  tlie  local  ])rocess.     We  are  therefore  never 

^*^,  in  a  case  of  extensive  capillary  bronchitis,  either  coniidently 

y*      «as3ert  or  to  deny  the  existence  of  such  minute,  pneumonic 

*^^1  trations.     As  a  general  rule,  we  are  furnished  with  a  dernon- 

^^^*^^^hk  initial  lesion  in  the  form  of  collapse  of  the  linig,  from 

^'^^-i«li,  then,  catarrhal   pneumonia  is  developed  more  or  less 
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rapidly.  But  tlie  collapse  alone  is  snfficient  to  explain  the 
changes  in  the  physical  signs  as  well  as  those  in  the  general  con- 
dition dependent  on  defective  lung -action. 

I  cannot,  like  Ziemssen,  attribute  any  striking  significance  or 
value,  as  legaids  differential  diagnosis,  to  the  character  of  the 
fever.  According  to  Ziemssen,  the  fever  of  capillary  bronchitis 
never  raises  the  temperature  above  104°  F.  I  have  frequently 
observed  the  contrary ;  even  in  simple — not  very  extensive- 
catarrh  of  the  bronchi,  in  little  children,  I  have  often  seen  a  far 
liiglun-  temperature  maiutaincd  temporarily.  I  was  even  able  to 
verify  some  of  these  castas  by  the  results  of  post-mortem  examin- 
ation. Neither  do  I  believe  that  the  thermometer  is  capahlf  of 
establishing  the  distinction  between  collapse  and  pneumonia ;  for 
frequently  collapse  is  nothing  else  than  the  result  of  increased 
fever,  which  produces  superficial  respiration. 

In  my  opinion  the  difTerentlal  dlarfnosis  hetioeen  collapse 
and  cafarrlial  pneumonia  can  be  determined  only  in  two  ways. 

1st.  1l\\<}  flhninutiofi  in  vohime  of  a  certain  portion  of  the 
lung,  if  disiinctli/  dfiaonstrated,  is  ccidenee  of  simple  collapse; 
on  increase  in  volume  is  evidence  of  infiltration.  If  no  alteration 
iu  tlie  boundaries  of  the  lung  can  be  demonstrated,  we  must 
look  for  otlu'r  I'videure,  as  it  is  easy  to  imagine  compensatory 
couilnna lions  that  might  prevent  the  iormer.  Ziemssen  lias  set 
this  forth  very  ])lainiy.  We  may  obtain  some  help  from  the 
fact  that  resonance  on  percussion  is  usually  less  flat  over  col- 
lapsed than  over  infiltrated  portions;  that  it  has  a  slightly  tym- 
panific  quality  over  the  former,  and  that,  as  a  rule,  phenoniena 
of  consonance  are  wanting.  To  all  this,  however,  we  must  attach 
only  a  subsidiary  value. 

2d.  T7ie  question  is  settled  hfj  any  IJiernpe^dic  vicasure  which 
succeeds  in  re-estat/lisln'nr/  the.  entrance  of  air  into  a  porlioii  of 
the  hing  find  was  devoid  of  air.  But  nothing  less  than  a  posi- 
tive result  ran  be  accepted  in  evidence.  It  is  never  possible, 
within  a  few  hours,  to  clear  up  a  section  of  hmg  that  has  been 
subject  to  pneumonic  iniiltiation,  and  not  always  one  that  has 
been  su Inject  to  collapse.  The  only  positive  demonstration,  then, 
consists  i]i  a  successful  distention  of  the  jiart. 

It  will  be  found  very  difficult,  and  perhaps  for  a  time  impos- 
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sible,  to  draw  the  dtsUnction  between  a  case  of  catarrJtnl  and 
one  of  croupous  penumoula,  if  one  does  not  see  the  case  nntil 
consolidation  is  complete.  Valuable  aid  may  he  obtained  from 
tile  history  of  the  case.  If  this  fails,  then  the  question  must  be 
decidtH.!  by  the  course  of  the  disease.  It  is  hardly  uecessary  to 
recapitulate  the  points  to  be  observed. 

Even  a  .slight  pleuritic  exndatiou  may  embarrass  the  diag- 
nosis, if  no  marked  evidences  of  displacement  by  pressure  exist. 
What  adds  to  the  difficulty  is,  that  catarrhal  pneumonia  is 
usually  bilateral  and  aittiated  in  the  lower  lobes.  Therefore  the 
resistancf  against  the  pressure  of  an  effusion  is  very  consider- 
able, and  the  heart  is  seldom  crowded  out  of  its  place.  Tlie 
younger  the  subjects,  and  consequently  the  narrower  the  space 
within  the  chest  for  accommodation  of  these  simultaneous  pro- 
cessos,  the  more  difficult  will  it  be  to  distinguish  them.  Some- 
times it  is  impossible.  Here,  too,  I  refrain  from  repeating  rules 
which  are  generally  knoAvn. 

Inasmuch  as  in  the  large  majorit_7  of  cases  acute  vitfiary 
tuberculosis  begins  with  an  aluindant  development  of  tulierclea 
in  the  lungs  and  with  a  high  grade  of  bronchial  catarrh,  the 
differential  diagnosis  between  a  catarrhal  pneumonia  developed 
from  an  acut«>  bronchitis  and  one  devnlnped  from  a  tubprcular 
bronchitis  must  deyM.-nd  chiefly  on  the  history  and  on  tln^  cr.urse 
of  the  disease  l>^-fore  the  orcun-ence  of  consolidation.  If  the 
latter  is  already  established,  I  genei-ally  decline  to  give  a  positive 
opinion,  unless  some  positive  data  from  a  prr-vions  prriod  are  at 
Iiand.  Among  such  data  I  should  i)lace  evidence  of  (iic  exist- 
ence of  a  high  grade  of  fever  before  the  appearance  <»f  any  local 
pulmonary  symptoms.  Possibly  the  condition  of  the  retina 
may  settle  the  diagnosis.  The  younger  the  patient  the  greater 
are  the  chances  of  error.  In  fact,  a  man  is  always  on  s]i]ipery 
ground  unless  he  has  had  a  chance  to  watch  the  course  of  the 

I     disease  from  the  beginning.     The  significance  of  brain  s^ouptoma 

'     has  been  treated  of  above. 

Whenever  groups  of  tubercles  in  the  lungs  are  associated 
with  catarrh  of  the  finer  bronchi,  it  is  very  difficult  tn  distin- 
guish them  from  catarrhal   pn<^umonia,     The  difficulty  is  still 

,     further  increased  if  they  are  complicated  with  chronic  pneu- 

l 
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inonic  processes  in  the  lower  part  of  the  lungs.  The  same  thlsgj 
is  true  of  chronic  pneumonia  without  tubercules.  One  will  onlTJ 
be  able  to  arrive  at  a  probable  diagnosis,  unless  he  is  familiar 
with  t!ie  case  from  former  examinations,  or  unless  the  fully 
developed  physical  signs  of  consolidation  are  inconsistent  withi 
the  duration  of  the  disease.  Any  conditions  of  contractioa  of] 
the  thorax  may  be  of  great  signifieance  ;  likewise  any  compensar*J 
tory  changes  that  are  demonstrable  in  the  heart 

Duration;  Terminations,'  Froffnosis. 

It  has  already  been  stated  that  the  duration  of  catarrhal 
pneumo'nia  is  subject  to  tJie  f/reatest  variations.     The  miuimam  j 
to  be  allowed  for  the  uio:>t  acute  forms,  sucli  as  tlie  pneunionia] 
of  measles,  is  about  fourteen   days.     Ziemssen  and   Krabler'i 
report  such  a  case,  in  which,   at  the  end  of  fourteen   day%| 
"notliing  anomalous  could  any  longer  be  found  in  the  respi»r| 
tory  orgnns."     It  is  hard  to  say  whether  in  this  case  there  wag] 
complete  restitution  to  a  state  of  iiitegritj',  as  small,  de«'p-seat«d 
accumulations  are  impossible  to  be  demonstrated.     Nor  is  their 
fitateiiient  of  a  return  to  the  normal  temperature  to  be  accept*^ 
as  coiichisive,  because  the  temperature  was  only  taken  once  a 
day,  and  tbut  at  evening.     I  liavt^  icpcatedly  found  the  evening 
tempi>i!itnre  to  l)e  norrntd,  or  even  sulmonnal,  while  daring  the 
morning  or  jit  nonn  it  was  Cfmsiderably  higher.     So  rapid  a  dis- 
aitjK^uance  of  the  local  signs  would  alwaj's  lead  nie  to  snsjx'rt 
extensive  collapse  rather  than  firm  intiltration.     This  does  not 
imply  that  small  iniiltrations  may  not  be  found  along  with  the 
colhipse;  indeed  they  are  very  likely  to  be.     According  to  ray 
own  experience  I  sliould  be  inclined  to  allow  from  one  and  a 
half  to  two  weeks  for  tJie  acute  stage  of  catarrhal  pneuniania, 
and  at  least  an  cqnnl  time  for  the  jteriod  of  restitution.   Chronic 
catari'linl  ]>ni'nmoiiia  lasts  for  months.     It  is  difficult  to  fix  the , 
limits  of  fliis  disense,  because  ver>'  often  its  sequela?  ai'e  so  grad-' 
ually  developed  that  it  is  impossible  to  say  where  they  began.] 
In  caffiri'lKil  ]iiit'nmnnia  death  may  ensue  within  the  first  fe» 
days;  indeed,  in  tlie  ficiite  form  this  is  not  an  imcommon  thing.] 


'L.  c,  p.  lyC,  Case  60. 
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Bartels  cites  instance's  of  quite  j'oung  cliildrvn  wlio  diwl  within 
the  fii-st  twenty-four  hours,  and  I  have  seen  the  same  tiling.  In 
that  case  the  disease  had  not  passed  the  stage  of  collapse.  In 
other  cases  the  fatal  result  occurs  later — though  still  during  the 
acuti'  stage — witli  all  the  evidences  of  carbonic-acid  poisoning. 
If  death  is  postponed  until  the  disease  has  become  chronic,  it 
may  be  preceded  by  an  acute  exacerbation.  Usually,  however, 
the  degree  of  marasmus  is  so  great  that  it  may  be  regarded  as 
the  cause  of  death.  Slight  aggravation  of  an}'  one  of  the  symp- 
toms may  then  be  enough  to  extinguish  the  flickering  light. 

The  rale  of  morluUly  is  far  higher  in  catarrhal  than  in  croup- 
ous pneTimonia.     The  danger  to  life  is  very  great. 


Rwabfrof 

pstipntiL 

Number  of 
death*. 

ArtBOBITT. 

69 

29 

BirteU,  Vircbow's  Arcliiv,  Bd.  31. 

«1 

48 

Barrier,  TraitO  pmtiiiue  des  maladiea  de  I'cnfance,  T.  I.,  p, 
258.     Paris,  Chtmierot,  1801. 

98 

36 

Ziemuen,  Pluuritm  imd  Pueumouiu  im  Kiudcsalter,  u.  s.  \r., 
p.  320. 

32 

9 

PfeiUtieker,  Ekntriige  zur  Pathulogie  der  Mascrii,  Tiihiiigon, 
FutA,  1««3,  p.  115. 

68 

35 

Stefffn,  Klinik  cUt  Kinclerkrankhtiten,  u.  a.  w.,  Bd.  I.,  p.  343. 

SIJ.'S 

157 

Jfcr  cent,  of  mort^ility,  48.3. 

In  the  above  table  I  have  combined  the  figures  givm  liy  a 
number  of  reliable  authors,  which  abundantly  demonsfrali'  the 
danger  of  catarrhal  pneumonia.  Thcjse  wiiters  whose  experience 
is  chiefly  in  the  children''s  hospitals  in  large  cities  make  rvon  a 
wors*^  report.  In  the  Foundling  Ilospitul  in  Pari.s  ac<'(mling  to 
Valleix,"  out  of  128  newly  born  children  that  wt^rn  nttackcd,  127 

'  (^tad  hy  SUfftJi^  1.  o.     I  have  been  unable  to  find  the  origLnaL     Tbk  statcmeot  is 
not  to  be  fouiul  in  VolUix'ii  text  book. 
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died.     Steiner,*  as  the  result  of  his  exiJerience  in  Prague,  an- 
noonoes  a  mortalitr  of  two-thirds. 

The  table  ccMnprises  catarrhal  pneumonia  in  general,  witliout 
ivfvrence  to  the  nature  of  the  antecedent  dLiease,  Zienissen  has 
aln^dy  declared  that  the  danger  is  less  in  the  pneumonia  of 
meask>s.  when?  the  attack  is  a<?ute,  than  in  those  foi-ms  where  it 
is  insidious  and  slow.  Undoubtedly  he  is  right.  Among  143 
caso^  of  pneumonia  in  measles,  onl^-  54,  or  37.1  per  cent.,  tiT- 
minated  fatally.*  From  the  above  data  we  may  arrive  at  tlic 
foUowing  prognostic  pcopositions : 

1.  Tkf  doMger  to  life  in  catarrhal  pTieumonia  is  in  inrersc 
rtUio  to  tJke  acmtene**  qft^e  attaci. 

The  ape  vf  thf  patient  is  also  an  important  factor.  Bartels 
lost  all  childn«n  under  one  year  of  age,  and  after  that  period 
only  a  little  over  one-thinL  Semssen  lost  just  one-half  of  the 
childrvn  undtT  one  ytrar  of  age ;  from  1  to  3  years  old,  about 
rwv>-fifihs  \Xl  out  of  -IS* ;  in  the  later  years,  only  one-fourth  (S 
cmt  of  JnIu  Some  mistake  must  have  crept  into  Steflfen's  figures, 
as  be  rt'^jxvts  a  lars^r  number  of  deaths  than  of  patients  during 
the  firs;  vixir.     At  all  events*,  we  may  say  that 

:J.  Before  tJkr  a^  i/"  ptibfriy,  the  danger  from  catarrhal 
|NK%  :Tr\>9r4  prtater  im  pruporiion  to  the  youth  of  the 

•W«r     _    . 

laasjcattch  as  cataxrhal  pneumonia  is  a  local  disease,  the 
^iM!a^^  iaorwLj^rs  wijh  ibe  extent  of  the  topical  affection.    Hence, 

S.  2 A  ^J,'-*  '■  " '  pmrnmMt^a  tie  damger  is  in  direct  proper- 
t>>f^  X"  tit  rj:.  iJke pmrvmomic proctts. 

IV^  ff*Mf^t  </"  rY*is£am<t  ^  the  patient  constitute  an  impor- 
tas:  ia  <^t«ti-  pivilt>i^^  febrile  disease.     This  is  particu- 

lAt\>  lcv\  wb*«re.  owuec  to  the  fiict  that  the  nutrient  blood 

i'.r^'sf  is  i-^sRiWally  alutvd  by  reason  of  insufficient  ventilation, 
a«Kl  t\x  iV  |y>Nf>vw?Kl!r  altered  conditions  of  the  circulation,  the 
^wsN'**^  vvf  »uTnt>kX»  »»«  be  materalty  interfered  with  through- 
^SAt  ibi-  »>cc*as«i,  TVrefcww.  in  rhildivn  that  were  originally 
^\-^>K\  \v  thAi  ba«v>  Kvv«Me  s«x  tbe  disease  runs  a  much  more 
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pernicious  course  than  in  thos*i>  that  are  strong.  Jiachitic  and 
,  scrqful&us  cJtildreH,  or  thuse  who  kace  recently  undergone  any 
setere  acute  inftvtion,  are  liable  to  far  greater  danger.  The 
sanio  is  trnt:"  of  very  fat  children,  as  the  vohime  of  blood  in  their 
case  is  I».^ss  in  proportion  to  the  weiglit  of  the  liodj  tliaix  in  that 
of  well-nourished  individuals  who  are  not  fat  (Subbotin).  There- 
fore, 

4.  A  diminution  of  the  potoers  of  resistance  on  the 'part  of  a 
person  attacked  ■with  catarrhal  pneumonia  increases  the  danger 
to  life. 

Among  the  single  features  of  tlie  disease  which  are  especially 
■unfavorable  are  smallness  of  the  pulse,  increased  frequency  i\l 
respiration,  cessation  of  cough,  great  cyanosis,  and  loss  of  mem- 
ory, as  well  aa  more  prominent  bruin  symptoms. 
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^H    The  study  of  the  sj'raptoms,  as  a  whole,  should  load  us  to  a 
^S^finite  conception  as  to  what  constitutes  the  essential  danger 
to  life  in  catarrhal  jjneumonia. 

Here,  too,  as  in  the  case  of  croupous  pneumonia,  we  find  a 
twofold  disturbance — interference  with  the  function  of  the 
lungs  and  fever.  But  the  rate  of  mortality  indicateH  tliat  in 
this  case  there  mu-st  be  somethitig  more  going  on  tlian  in  tlie 
croupous  form.  In  the  latter  no  special  danger  is  found  to  attend 
the  earlier  years  of  life,  but  ratlier  the  contrary.  The  height 
reached  by  the  fever  is  about  the  same  in  both  diseases.  If  we 
wish  to  make  a  fair  comparison,  we  must  select  for  this  jmrpose 
I  the  acutest  forms  of  cataiThal  pneumonia.  In  the  latter,  then, 
the  fever  differs  only  in  being  of  longer  duration  ;  and  it  is  espe- 
cially to  be  remembered  that  those  attacked  with  catarrhal 
pneumonia  hav^e  already  been  suffering  from  fever  for  a  longer 
or  shorter  period  preceding  the  attack. 

An  analysis  of  the  changes  produced  in  the  lungs  by  catar- 
1  rlial  pneumonia  and  the  conditions  that  precede  it  will  ivvcal  a 
'    far  more  serious  disturbance  of  the  functions  of  the  or  gait  than 

is  usually  found  in  croupous  pneumonia. 
;  Tlie  essential  difference   no   doubt  depends  on    the   varied 
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developments  of  the  bronchial  catarrh.  A  wide-spread  bron- 
chitis, which  leads  to  a  diminution  of  the  calibre  of  the  tiilx-s 
through  which  air  is  admitted^md  this  is  accomplished  bj 
swelling  of  the  mucons  membrane — mnst  result  in  an  increase  of 
the  obstacles  both  to  inspiration  and  to  expiration.  At  the  same 
time  the  area  of  contact  between  the  blood  and  air  is  dimin- 
ished, as  less  air  enters  the  alveoli.  Even  supposing  that  the 
propulsive  powers  remain  the  same,  the  secretion  poured  forth 
by  the  inflamed  raucous  membrane  affords  an  additional  ob- 
stacle, the  significance  of  wliich  is  increased  by  the  jjartial 
destruction  of  the  ciliated  epithelium,  which  is  itself  one  of 
the  agencies  employed  in  keeping  the  air-passages  clear. 

All  these  obstacles  within  the  respiratory  apparatus,  caused 
hy  the  catarrh,  can  be  overcame  only  by  an  irucrease  c^  ritd 
force,  Schick  is  to  be  supplied  by  the  respiratory  muscles  alone, ^ 
From  the  first  moment  of  catarThal  invasion  of  the  air-pm- 
sages,  therefore,  an  augmented  tash  is  imposed  upon  the  respi' 
ratory  powers.  If  the  respiration  becomes  superficial,  even  for 
a  short  time,  so  that  tlni  complete  expansion  of  the  lung  is  pre-^ 
vented,  then  collapse  results  in  the  manner  indicated  above.' 
The  occurrence  of  this  collapse  offers  of  itself  <*  w^*"  '^"^^ 
serions  obstacle,  ichivh  I  will  call  obstruction  by  adhesion-^ 
(Verkleliungswiderstand),  and  at  the  same  time  positively  tn 
comphii'ly  .shuts  out  a  certain  portion  of  Inng-surface  from> 
interchange  of  gases.  This  again  adds  ta  the  task  impose 
npon  the  respiratory  muscles,  provided  that  the  same  araoanlj 
of  air  is  to  pass  tlu'ough  the  lungs  in  a  given  time.  Anothe 
temporary  relaxation  of  the  activity  of  these  muscles  results  ini 
new  collapse,  especially  as  the  production  of  the  latter  is  greatl] 
faeilitatrd  by  tlie  existt'nee  of  former  collapses.'  And  thus  the 
dread  eirrli'  grows  ever  narrower.  The  moment  that  collapse 
of  the  lung  is  deceloped,  almost  all  that  was  said  in  connection 
with  croupous  jineumonia,  with  regard  to  overtaxing  of  the 
hmrt,  hfitds  tnie.  I  especially  insist  on  tliis  point,  that,  under 
tlies'  eiiTU]ii.stances,  the  same  amount  of  blood  that  used  to  he 

'  See  page  20i  and  following. 

>  Compare  the  detailed  desoriptioa  p.  300  and  following. 
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conveyed  to  the  lungs,  within  a  given  time,  can  no  longer  be 
conveyed  thither  within  an  equal  time,  except  by  an  increase  of 
the  heart's  action. 

It  still  remains  for  us  to  inquire  how  this  temporary  relaxa- 
tion of  actitity  in  the  respiratory  muscles  takes  place  ;  or,  per- 
haps more  correctly  stated,  why  they  are  sometimes  unahle  to 
effect  such  an  expansion  of  the  lungs  as  would  present  col- 
lapse. Two  circumstances  are  especially  prominent :  the  sev- 
erity and  extent  of  the  catarrhal  swelling,  and  the  fever. 

If  a  growth  in  the  intensity  or  the  extent  of  catarrhal 
disease  increases  the  obstacles  interposed,  if  even  very  transi- 
tory accumulations  of  mucus  take  place  within  a  bronchus, 
preventing  the  entrance  of  air,  we  may  already  have  the  condi- 
tions present  that  are  capable  of  accounting  for  an  interference 
with  the  full  development  of  muscular  activity.  An  equal  degree 
of  importance  at  least  is  to  be  attributed  to  the  influence  of  fever 
on  the  respiration.  The  fact  is  thoroughly  established  that  an 
increase  of  the  temperature  of  the  body  causes  more  rapid  and 
superficial  respiration.  Tliere  is  no  need  that  these  variations  in 
temperature  should  be  very  great.  It  is  even  possible  that  the 
mere  normal  rise  of  a  moderate  fever  from  morning  to  evening 
may  suffice ;  an  elevation  of  temperature  to  102.5°,  which  is  the 
least  we  have  in  every  capillary  bronchitis,  might  be  enough  to 
favor  the  supervention  of  collapse.  There  are  causes  enough 
apparent  which  might  temporarily  prevent  the  complete  expan- 
sion of  the  lung.  The  rapid  development  of  the  process  in 
measles,  and  its  slower  progress  in  pertussis,  are  explained  by 
what  has  been  said.  The  milder  fever  and  the  severe  paroxysms 
of  coughing  are  less  favorable  to  the  production  of  extensive 
coUapse. 

Another  serious  source  of  injury  to  the  indimdunl  lies  in 
the  diminished  puZmonarg  area  that  is  open  to  respiration  and 
the  difficulty  which  the  blood  experiences  in  gaining  access  to 
that  area.  This  affects  the  entire  organism,  and  particularly 
those  organs  which  hate  the  most  work  to  do,  viz.,  the  respir- 
atory muscles  and  the  heart,  likewise  the  nervous  system 
throughout  its  entire  extent.     A  diminution  of  oxygen  and 

increase  of  carbonic  acid  in  the  blood ;  then,  on  account  of  the 
VOL.  v.— 15 
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incomplete  iUling  of  the  left  ventricle,  insufficient  pressure  in  the 
renal  artery ;  this  is  the  constantly  growing  danger  which  neces- 
sarily results  from  the  mechanical  disturbances  in  the  lungs. 
For  not  only  is  the  collapsed  or  infiltrated  portion  of  the  lung 
impermeable  to  air,  not  only  does  the  blood  which  is  to  be  driven 
through  these  portions  meet  with  greater  resistance ;  the  ine- 
vitable oeden)as,  the  emphysemas,  which  are  found  in  every 
autopsy,  also  cause  a  diminished  interchange  of  gases  and 
increased  action  of  the  heart.  The  poverty  of  oxygen  in  the 
blood  causes  a  diminished  working  power  in  all  the  muscles  as 
well  as  in  those  portions  of  the  nervous  apparatus  which  excite 
and  regulate  their  activity.  The  overloading  of  the  blood  with 
carbonic  acid  produces  a  partial  paralysis,  a  narcotism  of  the 
brain — perhaps  of  the  entire  nervous  system.  Persons  who  die 
of  catarrhal  pneumonia  perish  through  insufficiency  of  the  respi- 
ration. This  may  be  developed  rapidly  or  slowly,  but  it  is 
essentially  the  same  process  whether  in  the  acute  pneumonia 
of  measles  or  in  the  more  chronic  form  which  follows  whooping- 
cough. 

Aside  from  death  through  impeded  respiration,  we  may  also 
have  it  occur  through  insufficiency  of  the  TiearVs  action.  This 
alone,  however,  is  very  rarely  responsible  for  the  fatal  termina- 
tion ;  in  fact  it  never  is,  unless  after  unwise  therapeutic  inter- 
ference, whether  in  the  form  of  the  abstraction  of  heat,  the 
abstraction  of  blood,  or  the  employment  of  remedies  that 
weaken  the  heart's  action. 

Just  as  in  croupous  pneumonia  I  emphatically  attributed  to 
cardiac  insufficiency  the  first  place  in  the  rank  of  fatal  agen- 
cies, without  thereby  underrating  the  importance  of  impeded 
respiration,  so,  in  catarrhal  pneumonia,  I  believe  I  am  right 
and  safe  in  reversing  this  order,  and  announcing  respiratory 
insufficiency  as  the  principal  cause  of  death.  Of  course  it  is  to 
be  understood  we  do  not  thereby  ignore  disturbances  of  the 
cardiac  functions.  For  thos(}  injuries  to  the  heart  which  exist 
in  croupous  pneumonia  likewise  obtain  in  the  catan'hal  form; 
only  here  insufficiency  of  the  respiratory  function  predominates. 

Throughout  this  entire  discussion  I  have  made  no  radical  dis- 
tinction between  infiltrated  and  collapsed  portions  of  lung.    I 
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iieve  this  is  riglit,  for  there  is  scarcely  any  diffeivnce  in  their 

ction  as  regards  interference  with  the  function  of  respiration. 

[At  all  events,  the  change  from  atelectasis  to  pneumonia  could 

[ottly  intiuence  the  results  in  a  quantitative,  not  in  a  qnalitativo 

ner.    An  increased  rise  of  temperature?,  longer  duration  of 

■the  '  perhaps  also  locally  some  greater  disturbance  of 

thp  nrniiiumn, — this,  and  this  only,  might  characterize  a  fully 

developed  infiltration  as  compared  to  atelectasis. 

I  should  like  to  advance  two  additional  points  in  support  of  tbc  views  here  pre- 

JOted.    One  is  that  children  are  eiiwaed  to  so  much  greater  danger  during  the 

tailicT  years  of  life  that,  before  the  development   of  actual   pneumonic  piocessea, 

they  die  very  easily,  presenting  just  the  s;inic  picture  as  older  persons,  with  fully 

developed  infiltration.    Tlie  second  is  actually  merely  the  reverse  of  tiii.s.     Strong 

jDcn  die  of  catarrhal  pneumonia  only  when  the  moat  powerful  hindnmcea,  such  as 

croupous  or  diiihtheritic  ineiiihranc«,  obstruct  their  bronchial  tubes. 

I  have  already  intimated  that  sometimes,  in  the  protracted 
forms  of  catarrhal  pneumonia,  death  may  be  caused  by  maras- 
fnus.  No  doubt  the  ultimate  cause  is  to  be  found  in  the  gradual 
disintegration  of  the  blood,  combined  with  tlie  deleterious  effects 
of  protracted  fever.  In  the  present  state  of  our  knowledge  on 
this  subject,  it  is  evidently  useless  to  attempt  to  go  further  into 
details.  I  need  hardly  state  that  the  therapeutic  indications 
wonld  be  different  in  the  chronic  forms. 

The  prophylactic  treatment  of  catarrhal  pneumonia  natu- 
ralh'  arranges  itself  under  tico  heads,  viz.  :  pnqyhf/laxis  af/am.st 

L   catarrh  itself  and  prophylaxis  against  catarrhal  pneumonia 

^tohen  catarrh  is  already  present. 

^B    The  details  of  the  first  are  more  specifically  set  forth  in 

^another  portion  of  this  cyclopaedia,  and  I  shall  therefore  confine 
myself  here  to  laying  down  general  princijjles.  Tlie  best  protec- 
tion against  catarrhs,  as  against  taking  cold  generally,  consists 
in  an  intelligent  treatment  of  the  skin.  Both  extremes  are  to  be 
avoided ;  children  should  not  be  coddled  on  the  one  hand,  nor 
made  the  victims  of  a  fanatical  hardening  process  on  the  other. 
[  advise  people  who  are  so  situated  that  it  can  possibly  be  done, 

.  to  give  the  children  a  Inkewarm  bath  (at  86°  F.)  in  the  morning, 
ind  to  follow  this  by  pouring  a  bucket  of  cold  water  over  them. 

I    The  temperature  of  the  latter  may  gradually  be  brought  down 

I  4 
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to  about  55°  or  60°  F.     I  have  thcra  begin  this  at  the  end  of  tl( ' 
Hrst  year.     In  children  as  young  as  that  the  amount  of  watet 
used  for  showering  should,  of  course,  be  much  less.     The  age  at  I 
Avhifh  these  daily  warm  baths  may  be  discontinued  will  depenA- 
somewhat  on  the  circumstances  of  the  family.     They  are  then  to 
be  replaced  by  daily  washing  of  the  entu-e  body  at  morning,  or, 
better  yet,  with  sunple  showering  in  an  empty  tub.     If  chile 
ai-e  made  to  wear  Uaimel  next  to  the  skin,  and  especiall}'  if  thej 
are  not  allowed  to  go  without  some  sort  of  woollen  underclothii 
in  summer,  all  requisite  precautions  will  have  been  employ? 
It  may  be  necessary  now  and  then  to  warn  people  against 
tindne  exposure  of  the  surface  of  the  body  in  following  the  dic- 
tates of  fashion,   or  against  wrapping  the  little  ones  up  like, 
Esquimaux  when  the  weather  grows  cooler.     But  people 
learn  thenieplvps  to  take  a  wise  middle  course. 

When  a  v/iild  is  seized  icith  a  severe  catarrJi  accompanit 
hy  fewr,  then  the  main  problem  for  the  physician  is  the  pre 
vention  of  pulmonary  collapse. 

Tlie  first  thing  to  be  considered  is  the  outside  snrroundinE 
The  importance  of  the  admission  of  good,  pure  air  has  alreadj 
been  insisted  on  elsewhere.  In  these  cases  it  is  so  absolatelj 
essential,  that,  in  case  of  need,  it  is  better  to  smash  a  windon 
pane  than  to  put  up  with  a  stench.  A  draft  is  better  than  l)a^ 
air.  The  higher  the  fever  the  more  need  of  air.  The  inhalatioa 
of  quite  cool  air  often  excites  coughing ;  therefore  it  is  usnall] 
ivnjileasant  to  the  patients,  and  because  the  cough  is  followed 
pain,  the}'  usually  think  that  the  cataiTh  is  also  worse.  Afte 
an  e.xtensive  experience  of  over  twelve  years  in  the  practice 
the  polyclinic,  I  may  say  that  I  have  never  seen  this  opinic 
confirmed.     I  think  the  truth  is  abont  as  follows  : 

In  the  acute  staffc  of  catarrhal  pneumonia,  as  it  arises,  fofj 
instance,  in  cases  of  measles,  the  temperature  of  the  air  is 
matter  of  very  little  consequence ;  the  lower  temperature  is 
ha]>s  the  more  favorable  as  it  is  more  likely  to  induce  cough,  and' 
then'by  to  favor  the  expansion  of  collapsed  portions  of  long. 
In  the  stage  of  convalescence,  as  well  as  in  those  cases  of  pneu- 
monia which  run  a  slow  course  from  the  beginning,  cold  air  is 
]verluips  objectionable,    as  severe  and  frequent    paroxysms  ol 
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conghing  may  lead  to  the  aspii-ation  of  the  secretion  from  the 
bronchi  into  the  alveoli,  and  thus,  besides  causing  the  formation 
of  disseminated  pneumonic  infiltrations,  favor  the  development 
of  emphysema  and  bronchiectasis.  Special  attention  sliould  be 
given  to  the  temperature  of  the  air  in  whooping-cough.  But  in 
all  the  conditions  last  named,  if  the  choice  is  between  cold  and 
good  air  on  the  one  hand  and  warm  and  bad  air  on  the  otlier, 
experience  teaches  that  the  patient  who  chooses  tlie  cold,  good 
air  fares  the  best.  Perhaps  the  explanation  of  this  fact  lies  in 
the  circumstance  that  the  dust  with  which  the  stagnant  air  of  an 
inhabited  room  is  charged,  containing  as  it  does  organic  and 
inorganic  substances,  includes  among  them  no  inconsiderable 
number  of  such  as  are  capable  of  exciting  inflammation. 

"When  everything  can  be  arranged  to  order,  I  usually  direct 
the  maintenance,  in  the  sick-room,  of  a  constant  temperature 
of  from  69°  to  64°  F. 

A  considerable  degree  of  moisture  in  the  air  seems  to  me  to 
be  very  desirable  in  the  more  severe  catarrhal  affections  of  the 
bronchi.  If  the  atmosphere  surrounding  the  patient  contains 
much  vapor  of  water,  it  follows,  as  a  physical  necessity,  tliat 
the  exhalation  of  water  from  the  lungs  will  be  diminished.  It 
is  evident  then,  that  the  bronchial  secretion  w^ill  grow  less  tena- 
cious, that  it  will  offer  less  resistance,  and  be  more  easily 
coughed  up.  The  best  and  easiest  method  of  surrounding  the 
{)atient  with  the  requisite  amount  of  steam  is  this :  Let  a  close 
screen  be  set  at  a  suitable  distance  around  the  bed,  and  let  the 
space  between  the  screen  and  the  wall  of  the  room  be  roofed  in 
with  bedclothes,  thus  constituting  a  hut,  one  side  of  which 
should  be  formed  of  a  movable  curtain.  Let  such  openings  be 
made  near  the  bottom  of  the  screen  as  will  admit  the  nozzles  of 
one  or  more  tea-kettles,  which  should  be  set  outside,  over  spirit- 
lamps.  By  heating  these  kettles,  the  requisite  amount  of  steam 
can  be  generated,  and  the  curtain  enables  one  to  regulate  the 
moisture  as  well  as  the  warmth  of  the  patient's  circumscribed 
apartment,  while  at  the  same  time  a  sufficient  change  of  air  can 
be  secured.  This  arrangement,  by  whicli  the  patient  is  not 
obliged  to  retain  any  special  position,  but  can  sleep  or  w^ake  as 
suits  him,  is  certainly  prefei-able  to  any  attempts  at  attaining 
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this  end  by  atomizers  of  any  kind.  I  know  of  cases  where  one 
single  tube  from  a  boiler,  led  into  th*'  room,  furnished  steam 
enough  for  the  whole  room.  Where  this  is  pi-acticable,  it  is  the 
best  way.  One  further  advautuge  to  the  patient  from  this  uni- 
fonn  moist  atmosphere  is,  that  it  encourages  a  constant  fluxion 
to  the  skin  and  persjiiration.  Tliis  is  no  slight  advantage.  Ic  ia 
certainly  possible  to  abort  a  catarrh  outright  in  this  way,  if  it  is 
not  too  old. 

The  medicines  ordinarily  used  in  these  "cases  are  mnricUe  of 
ammonia  and  carbonate  of  soda.  I  consider  their  action  in 
influencing  the  amount  of  the  secretion  or  the  character  of  the 
mucus  aa  very  problematical.  Oil  of  turpentine  certainly  is 
capable  of  diminishing  tlie  quantity  of  the  bronchial  secretion. 
In  the  slower  forms  of  catarrhal  pneumonia  I  have  therefor* 
made  extensive  use  of  this  remedy.  I  give  about  five  dropa^ 
three  or  four  times  a  day  in  milk.  I  have  no  experience  wil 
regard  to  its  use  in  acute  cases.  The  prohleirt  of  diminishing 
swelling  of  the  vntcous  tnemhrane,  and  limiting  its  secrdt 
will  certainly  never  he  solved  hy  giving  medicine. 

Hence  the  necessity  for  an  increase  from  time  to  time  in  th» 
amount  of  vital  force  to  be  supplied  by  the  respii-atory  muscles 
in  order  to  accomplish  the  adequate  expansion  of  the  lungs,  hi 
order  to  effect  this  most  fully,  the  anatomical  structun?  of  th( 
muscles  must  be  disturbed  as  little  aa  possible,  while,  at  the 
same  time,  their  nutrition  must  be  maintained  to  a  degree  propor- 
tionate with  the  demands  made  upon  them.  Fever,  damaging 
the  lieart  and  respiratory  muscles  as  it  does,  is  our  greatest  and 
most  obstinate  enemy.  In  further  evidence  of  this  truth  I  may 
refer  to  what  was  said  on  the  subject  in  connection  with  crou- 
pous pneumonia.  In  the  present  instance  special  importance  is 
further  to  be  attached  to  superficial  respiration,  which  accom- 
panies every  rise  of  temperature,  as  a  cii'cumstance  favoring  col- 
lapse of  the  lung. 

It  is  poffflililn  tliiit  [jowerfiil  respiratory  movements  may  now  and  then  cktj  » 
Biihstnnce  cnpalilti  of  txcitingr  inflammation  into  some  portion  of  the  lung  that  wm 
before  merely  colla|>si;d,  and  that  the  development  of  a  catarrlinl-pneumonic  nccumu- 
lation  is  tlius  faTored.  I  acc^jst  this  poBsiljility  ;  and  still  the  indication  for  inter- 
ference, in  the  direction  already  set  forth,  seems  to  me  tmeqiiivoc&L 
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Both  objects — the  expansion  of  the  lungs  and  the  combating 
of  fever — may  be  best  accomplished  by  the  use  of  baths  of  a 
moderate  temperature  followed  by  cold  affusions.  In  children 
the  temperature  of  the  water  may  be  higher  than  in  the  case  of 
adults,  because  in  the  former  the  surface  of  the  body  which  is 
exposed  to  the  abstraction  of  temperature  is  larger  in  proportion 
to  its  weight.  In  old  and  weak  persons,  where  this  condition 
does  not  exist,  there  are  manifest  physiological  reasons  bearing 
in  the  same  direction.  Exceptionally,  in  case  of  very  higli  tem- 
perature and  very  obstinate  fever,  cold  baths  must  be  employed 
in  catarrhal  pneumonia.  All  that  has  been  said  before  on  this 
subject  applies  here  also. 

I  usually  order  baths  of  the  temperature  of  from  77°  to  86" 
Fahr.,  and  have  the  patient  remain  in  the  bath  for  twenty  or 
twenty-five  minutes.  When  he  comes  out  of  it,  from  ten  to 
twenty  quarts  of  water  are  to  be  poured  over  him  from  a  moder- 
ate height.  This  water  may  be  reduced  to  a  few  degrees  above 
the  freezing-point.  The  affusion  must  be  rapid,  and  so  managed 
that  the  most  thorough  showering  of  the  neck,  back,  and  breast 
is  effected.  This  procedure  will  act  even  more  energetically  if  the 
patient  is  placed  in  such  position  as  to  subject  the  entire  surface 
of  the  body  to  the  influence  of  the  cold,  which  may  be  accom- 
plished by  having  the  child  held,  in  a  standing  posture,  in  the 
bath-tub.  The  abstraction  of  heat  effected  by  such  an  affusion  is 
compai-atively  slight.  If  it  is  desirable,  however,  to  avoid  even 
this,  deep  respirations  may  be  secured  in  another  way.  If  a 
stream  of  waier,  not  more  than  a  third  of  an  lnc7i  in  tJiickness, 
is  directed  against  the  hack  of  the  head,  over  the  region  of  the 
medulla  oblongata,  a  spot  will  soon  he  found,  the  irrigation  of 
which  produces  tJte  most  violent  respiratorij  efforts.  I  discov- 
ered this  accidentally,  on  my  own  person,  and  have  since  fre- 
quently verified  it  at  the  sick-bed.  Deep  inspirations  can  be 
induced  in  this  way,  even  when  quite  a  high  grade  of  carbonic- 
acid  poisoning  is  present. 

This  method  is,  therefore,  to  be  employed  even  in  the  last 
stages  of  catarrhal  pneumonia. 

During  the  acute  stage,  bathing  must  be  regulated  according 
to  the  temperature  of  the  body,  and  the  vigor  of  the  medical 
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treatment  must  depend  on  the  energy  of  the  respirator)'  mus- 
cles.    It  may  be  stated,  as  a  general  rule,  that  the  younger  ami 
weaker  the  patient  is,  the  greattn-  the  net^d  of  active  interferencef 
and  that  the  sooner  tliis  interference  is  begun  the  less  vigorou* 
will   it  have  to  be,     I  am,    therefore,    much  more  careful  ii» 
younger  than  in  somewhat  older  children,  to  treat  every  fever 
associated  with  anything  like  a  considerable  catarrh  by  means  oC 
the  general  abstraction  of  heat.     For  I  believe  that  we  may  tliiu 
directly  prevent  the  development  of  collapse  and  catarrhal  pneu- 
monia, f 

On  the  whole,  there  is  no  reason  for  deviating  from  this  plan " 
wheji  consolidalions  are  found  present.     I  have  repeatedly  and 
most  thurougldy  satisfied  myself  that  a  few  hours  offer  an  qfii-U 
sioii,  spots  which  were  /ornierly  dttll  became  resonant  again. 
Hence  I  cannot  doubt  that  this  therapeutic  measure  fullils 
causal  indication  in  these  cases. 

The  eoM  packs,  which  have  been  so  much  nsed,  are  moi 
severe,  if  tlioroughly  carried  out,  and  at  the  same  time  not 
effectual  as  the  method  of  bathing  I  have  recommended.  Fur- 
thermore, they  are  accompanied  with  great  discomfort  to  thfr 
juitieiit,  and  consequently  are  but  seldom  use<l  with  sufficient 
energy  by  tlie  attendants.  I  only  have  recouree  to  them  when  I 
can  do  no  In'tter 

Th*?  diminution  of  couph,  which  so  soon  attracts  attention 
dunug  the  development  of  catarrhal  pneumonia,  may  call  for 
uddiriouul  thenijH'Utic  aid.  Vigorous  fits  of  coughing  usually 
attend  and  follow  tlie  cold  affusions,  but  they  are  not  always 
sufficient  to  dishnlge  the  bronchial  secretion.  I  am  fond  of 
pn-scribing  dtVLK'tion  of  senega,  with  eighty  minims  of  anisat*Hi 
spirit  of  ammonia,'  to  be  given  every  hour  or  two  as  soon  as  the 
cough  s^tnus  to  be  insufficient.  Coughing  begins  immediately 
after  swallowing  the  medicine,  as  any  one  may  convince  himself 
at  the  Innlside. 

If  extensive  nuicous  rales  and  the  increasing  dj-spnopa  indi- 
dicate  the  prx^s^nce,  >vithin  the  bronchi,  of  a  large  amount  of 
mucus  which  cannot  be  otherwise  expelled,  then  we  mnst  have 

*  OQ  of  mat,  1  put ;  ■kwttol,  94  puts ;  water  of  ammcmu,  5  i>fttla.  —  German 
PkarmiaMptma. 
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recourse  to  emetics.  But  it  should  never  be  forgotten  that  these 
can  only  give  temporary  relief.  A  certain  degree  of  collapse  of 
the  heart  is  associated  with  the  act  of  vomiting  itself.  If  the 
substance  used  as  an  emetic  remains  in  the  stomach  long  enough 
to  be  absorbed,  it  must,  after  passing  into  the  circulation,  exert 
a  more  or  less  paralyzing  influence  on  the  heart.  Hence  the  rule 
that  an  emetic  should  be  allowed  to  remain  in  the  stomach  as 
short  a  time  as  possible.  As  apomorpMne  produces  collapse 
only  when  given  in  very  large  doses,  this  is  decidedly  the  best 
agent  to  use  in  these  cases.  The  hypodermic  administration  of 
the  same  makes  the  physician  independent  of  the  co-operation  of 
his  patient,  and  explosive  vomiting  follows  quite  promptly.  I 
have  employed  apomorphine  very  fi'equently,  and  am  verj-^  well 
satisfied  with  its  action.  But  I  would  not  recommend  it  as  a 
preparation  of  universal  applicability,  because  it  is  not  always 
possible  to  obtain  it  pure,  and  it  soon  undergoes  decomposition. 
These  are  very  serious  objections  to  its  use  in  country  practice, 
for  impure  or  decomposed  preparations  act  on  the  heart.  The 
best  way  to  keep  it  is  in  a  solution  of  about  ten  grains  of  the 
hydrochlorate  of  apomorphine  to  a  fluid  ounce  of  glycerine  and 
water.    One  Piuvaz  syringeful  should  be  injected. 

I  never  glee  tartar  emetic  in  divided  doses,  but,  even  in 
the  case  of  little  children,  administer  a  full  dose  of  three-quar- 
ters of  a  grain,  with  from  eight  to  fifteen  grains  of  powdered 
ipecac.  A  part  of  this  dose  will  be  spilled  anyhow  in  giving  it, 
and  the  more  quickly  and  thoroughly  the  act  of  vomiting  fol- 
lows, the  smaller  is  the  probability  that  any  of  the  drug  will 
remain  in  the  stomach.  Under  some  circumstances  it  may  be 
necessary  to  administer  a  second  dose  before  seeing  any  result. 
This,  however,  will  be  very  rare,  unless  the  emetic  has  been  post- 
poned too  long.  In  well-marked  narcosis  its  administration 
should  be  preceded  by  a  cold  affusion. 

The  use  of  quinine  as  an  antipyretic,  of  wine  as  an  article  of 
diet,  or  of  the  cardiac  stimulants,  should  be  subject  to  the  same 
rules  as  in  croupous  pneumonia.  We  cannot,  from  the  nature  of 
things,  expect  the  same  striking  results  from  the  use  of  the  car- 
diac stimulants  here  as  in  the  croupous  form. 

In  protracted  cases  esjDecial  attention  is  to  be  given  to  the 
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matter  of  nulrilian.    AVine  is  most  strongly  to  be  recomnicnde 
as  a  means  of  preserving  the  strength.    NeHtle's  Food  ["  Nestle'^j 
Mothers  Milk  ?  "]  is  strongly  to  be  recommended,  in  the  caae( 
younger  children,  as  a  substitute  for  the  breast.     As  it  can 
given  in  concentrated  form  it  may  even  be  preferred  to  the  latt« 
for  somewhat  older  children. 

Let  us  cast  a  glance  at  the  oM^cr  methods.  VenesecU 
would  hardly  be  recommended  nowadays  by  any  half-\ 
intelligent  physician.  Ziemsseu '  did  good  service  towards 
ishing  this  method  from  children's  practice  when  he  supported^ 
his  argument  against  it  by  a  case  in  which  a  child  had  been  tlins 
killed  secundem  arlem.  This  seems  to  have  been  effectual,  it 
is  to  be  hoped,  forever.  But  little  better  than  the  foregoing  is 
the  practice,  still,  alas,  too  common,  of  treating  severe  bronchi- 
tis and  catarrhal  pneumonia  bj^  means  of  small  quant  Hies  of  tar- 
iar  emetic  dissolved  in  an  infu-si&Ji  of  digitalis,  to  which  are 
added  large  blisters,  irritating  ointments,  and  other  means  of 
torture.  The  spread  of  the  disease  is  directly  favored  by  snch 
methods,  inasmuch  as  the  heart  and  respiratory  muscles  suffer 
downrigiit  injur}-.  Mercury,  venerated,  according  to  the  old- 
time  custom,  as  an  "  antiplastic,"  is  to  be  met  with  everj^where 
in  children's  practice.  In  catarrlial  pneumonia  it  is  used  by 
inunction,  in  the  form  of  mercurial  ointment,  and  given  inter- 
nally as  calomel.  In  moderate  doses  it  does  less  harm  flian  the 
treatment  mentioned  above.  But  there  is  no  shadow  of  evidence 
in  favor  of  its  exerting  any  beneficial  action,  unless  we  are  will- 
ing blindly  to  accept  as  such  the  mere  dictum  of  "authorities." 

But  onougli.  If  any  one  wishes  to  go  further  into  this  ques- 
tion he  will  tind  it  treated  of  Ln  a  comprehensive  manner  by 
Kohlei'.* 

The  treatment  of  the  sequelx  and  complications  may  be  dis- 
posed of  in  a  few  words. 

I  wish  especially  to  speak  of  the  measures  to  be  adopted  in 
that  form  of  laryngitis  which  has  already  been  described  as 
complicating  pneumonia.  The  tumultuous  onset  of  the  disease 
ia  very  likely  to  drive  one  to  vigorous  treatment,  to  tracheotomy 

'  L.  0.,  p.  364.  '  L.  c,  p.  762  et  soq. 


as  well  as  to  the  previous  persistent  use  of  emetics.  In  these 
severe  cases  of  djspncsa  I  have  employed  notliing  but  warm 
baths — somewliat  above  the  tempei*ature  of  the  body — of  long 
duration,  and  liave  never  lost  a  child  under  this  treatment. 
Once  I  was  prepared  for  tracheotomy,  because  tliere  was  the 
possibility  of  the  existence  of  a  severe  local  affection,  but  I  did 
not  have  to  operate.  We  must  never  forget  that,  after  opening 
of  the  larynx,  children  are  no  longer  able  to  cough  satisfactorily, 
as,  in  the  absence  of  closure  of  the  glottis,  the  expiratory  com- 
pression of  the  chest  is  insuflficient.  Therefore  we  should  wait  as 
long  as  we  safely  can.  On  the  other  hand,  it  is  true  that  ste- 
nosis of  the  larynx  very  seriously  mterferes  with  the  mechanical 
relations  of  respiration  within  the  lungs.  It  particularly  results 
in  the  undue  accumulation  of  blood  and  air  in  various  portions 
of  the  lung — a  condition  of  things  on  which  Bartels  lays  great 
emphasis."  But  in  the  form  of  stenosis  to  which  I  refer,  this  con- 
sideration is  less  prominent,  because  the  narrowing' of  the  glottis 
becomes  excessive  only  in  paroxysms,  and  these  paroxysms  can 
be  modified  in  other  ways. 

The  apjjlication  of  the  constant  cruTrent  to  the  larynx  was 
tried  by  me  in  one  case.  It  seemed  to  effect  some  improvement, 
although  of  a  very  transitory  character. 

Ziemssen  is  riglit  in  advising  a  residence  in  the  country  after 
recover}'  from  pneumonia.  I  would  further  add,  that  attention 
to  the  development  of  the  respiratory  muscles  is  most  urgently 
to  be  advised.  Every  one  who  has  gone  through  an  attack  of 
catarrhal  pneumonia  is  more  exposed  than  before  ttj  the  danger 
of  becoming  phthisical,  and  the  best  prophylactic  against  this  is 
the  development  of  powerful  pectoi'al  muscles. 

*  DeutiBcbea  Aichiv  f.  klin,  MedioiiL,  L  o. 
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Plorry,  Tnvitfi  de  mSdecine  pratique,  TonL  lY.     Paris,  Bailli^re,  1843. 

Hypostatic  pneumonia  and  hypostatic  conditions  of  the 
lungs  were  first  recognized  as  a  distinct  form  of  pulnionaiy 
disease  througli  the  labors  of  French  writers.  Pi-e-euurK-nt' 
among  them  is  Piorry,  who  handles  the  subject  with  great 
clearness,  and  whose  teachings  are  based  upon  a  rich  expe 
rience.    He  likewise  gave  the  disease  its  name. 

It  was  at  first  believed  that  the  anatomical  changes  no' 
recognized  as  hypostatiCj  took  place  durinrf  the  death-sir ugg\ 
or  ei'en  after  (hath.  This  view  was  based  upon  the  circnm- 
stance  that  the  localization  of  this  condition  in  the  hings  was  so 
evidently  inlluenced  by  the  force  of  gravitation.  Piorry  proved, 
by  experiment,  that  a  hypostatic  condition  diagnosticated  during 
life  did  not  alter  its  location  after  death,  under  the  laws  of 
gravitation.  Ue  caused  the  bodies  of  those  in  whom,  during 
life,  he  had  recognized  hypostasis  of  tlie  posterior  portion  of  the 
lung,  to  be  laid  on  their  bellies  after  death,  and  left  so  for  from 
twenty-four  to  thirty  hours.  On  opening  them  the  hypostasis 
was  still  found  on  the  posterior  surface  ;  the  force  of  gravitation 
had  not  been  enough  to  influence  the  blood  which  had  onc^  been 
displaced.  As  Piorry  liad  made  his  diagnosis  long  before  death, 
it  was  evident  that  this  condition  did  not  result  during  the 
death-struggle. 

By  means  of  these  experiments  hypostasis  ceased  to  be  a 
condition  of  but  little  pathological  significance.  If  it  occurred 
during  life,  then  it  must  have  an  influence  on  life. 

PATHOGENESIS   AND  ETIOLOGY. 

Two  conditions  mast  be  fulfilled  for  the  production  of  pul- 
monary hypostasis : 
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1st.  Diminution  in  the  propelling  pomer  of  the  heart. 

2d.   The  prolonged  maintenance  of  the  body  in  one  position. 

The  force  of  gi-aritation  acts  so  powerfully  in  that  portioa  of 
^the  lung  which  lies  lowest,  that  the  enfeebled  heart's  action  is 
not  capable  of  driving  the  blood  through  it  with  sufficient 
rapidity.  The  result  of  ttils,  at  first,  is  a  mere  retarding  of  the 
circulation.  But  if  the  unfavorable  conditions  continue,  it  ends 
in  stasis.  When  the  walls  of  the  blood-vessels  are  no  longer 
adequately  nourished  by  the  coagnlating  blood,  they  refuse 
longer  to  retain  their  contents,  which  then  escape  both  in  the 
form  of  plasma  and  of  corpuscles.  This  discovery  of  Colm- 
heim's  has  made  it  easy  to  understand  the  pathogenesis  of 
hypostatic  conditions  of  the  lung. 

The  extent  of  hypostatic  inHltration,  in  any  given  case,  will 
depend  on  the  intensity  of  the  conditions  producing  it.  The 
closure  of  a  certain  number  of  Ijranches  of  the  pulmonary  ai'tery 
must  necessarily  increase  the  resistance  to  the  flow  of  blood 
through  the  lungs,  as  a  whole.  The  occurrence  of  hypostasis, 
therefore,  must  of  itself  constitute  a  circumstance  favorable  to 
the  spread  of  the  process.  In  fact,  it  is  not  altogether  uncom- 
mon to  find  the  posterior  aspect  of  both  lungs  the  seat  of  hypo- 
static infiltration. 

Everything  that  embarrasses  the  full  expansion  of  the  lungs, 
through  the  respiratory  muscles,  must  be  considered  as  a  favor- 
ing cause :  such  are,  meteorism,  deformities  of  the  thorax,  old 
pleuritic  adhesio7is,  etc.  For  the  power  which,  in  addition  to 
that  of  the  heart's  action,  seiTes  to  secure  the  movement  of  the 
blood  through  the  lungs,  is  supplied  by  the  respiratoiy  muscles 
(force  of  aspiration).  If  the  latter  partially  fails,  as  it  does  in 
imperfect  expansion  of  the  lungs,  then  the  heart  must  either 
exert  a  greater  power  or  the  amount  of  work  previously  done 
cannot  be  accomplished.  Piorry  insists  that  hypostatic  condi- 
tions are  more  frequent  and  more  extensive  on  the  right  side 
than  on  the  left,  and  attribxites  this  partly  to  tlie  presence  of  tho 
liver  on  that  side.  The  convexity  of  the  spinal  column  towards 
the  right,  in  the  lumbar  region,  and  the  greater  weight  of  the 
extremities  on  this  side,  are  also  adduced  as  causes.  Tlie  basis 
of  the  whole  deduction  lies  in  the  fact  that  whatever  prevents 
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Does  an  ii^^ammation  of  the  lung  actually  exist — is  the  term 
*  hrpoeatic  pneumonia  *'  correct  I  Here,  too,  we  must  agree  with 
Piorrv,  who  answer*^  this  question  in  the  negative  in  his  noinen- 
datuiv,*  and  afterwards  still  further  confirmed  this  opinion.  K, 
Iwwerer,  no  inflammation  is  present  at  iirst,  it  is  also  true,  on 
the  other  hand,  that  this  condition  furnishes  the  occasion  for  the 
derelopment  of  inflammation.  This  occasion  must  be  character- 
iied  as  dii^-tlv  favorable  thereto.      The  inflammatory  infiltra- 


•  H«  «^iw  thia  form  of  disease' "  PnenmontSmio  hypoatatique,"  and  gives  aa  a 
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tions  resulting  tlierefrom,  both  lobar  and  lobular,  are  always 
catarrhal. ' 

The  conditions  which  give  occasion  to  the  rise  of  hypostatic 
in/lltrations  of  the  lungs^  so  far  as  they  can  be  doaignatod  by 
name,  are  varied  in  nature.  But  they  all  fulfil  the  ruquuementa 
which  we  have  found  to  be  essential. 

All  acute  infectious  diseases,  associated  with  severe  and  con- 
tinued fever,  which  produce  insensibility  and  are  not  treated  by 
the  antipyretic  method,  may  be  placed  witliin  tliis  category. 
An  insensible  typhus  patient,  who  has  slid  down  to  the  foot  of 
the  bed  and  lies  there  motionless,  with  feeble  pulse  and  shallow 
respiration,  furnishes  a  typical  instance  of  the  circumstances 
under  wliich  these  hypostatic  conditions  arise. 

It  is  easy  to  understand  why  the  cold-water  treatment  should 
prevent  this  accident.  It  prevents  insensibility,  it  strengthens 
the  heart's  action,  it  implies  a  frequent  change  in  the  position  of 
the  body  in  taking  the  baths,  and  it  necessitates  deeper  respi- 
ration. 

Acute  articular  rheumatism  very  often  leads  to  "hypostasis, 
even  when  the  degree  of  fever  is  insignificant.  In  these  cases  the 
laws  of  gravitation  have  an  opportunity  to  exert  even  more  than 
their  nsual  influence,  on  account  of  the  absolutely  unchanged 
position  which  the  patient  so  often  maintains.  In  acute  rheu- 
matic arthritis  it  is  quite  common  to  find  the  moat  extensive 
hypostasis  lasting  for  months. 

Cases  in  which  the  patient  is  obliged  to  maintain  a  uniform 
position  in  bed  for  a  long  time,  on  account  of  wounds,  fall  within 
the  same  category. 

In  the  aged  and  the  cachectic  the  relative  importance  of  the 
causes  concerned  varies  somewhat.  Here  paralysis  of  the  heart's 
action  ranks  first.  Therefore,  in  these  cases,  hypostatic  condi- 
tions often  result  witliin  the  first  few  days  of  lying  in  bed. 

The  development  of  genuine  catarrhal  injlammation  from 
hypostatic  conditions  is  greatly  favored  by  the  pre-existeuce  of 
a  bronchial  catarrh.  Tlie  same  is  true  of  everytiiing  that  may 
act  as  an  irritant  to  the  bronchial  mucous  membrane  and  thus 
produce  catarrh. 

'Compare  MiridfleitcJi,  Lctrli.  d.  imth.  Gewsbelebre,  III.  Aufl. ,  p.  303. 
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We  therefore  find  that  all  severe  diseases  of  the  lungs  foUoT- 
ing  hypostatic  infiltmtion  are  more  liable  to  occur  after  acott 
infectious  diseases  associated  with  catarrh  of  the  bronchi. 


'  Pathological  Anatomy. 

In  the  lighter  forms  the  parenchyma  of  the  lung  is  qnite 
unchanged.  The  lungs  still  appear  to  contain  air,  the  vessels  ia 
the  dependent  posterior  and  inferior  portions  are  distended  with 
blood ;  on  incision  the  lung  is  found  somewhat  moister  tlian 
usual.  A  small  amount  of  bloody,  foamy  fluid  may  perhaps  be 
found  within  the  bronchial  tubes.  By  the  gi-adual  increase  of 
all  these  changes  a  condition  of  the  lung  ia  finally  reachei 
which  we  designate  as  splenization.  Tlien  the  parenchyma  is  of 
a  deep  blue  or  blackish-red  color,  and  uniformly  saturated  wii 
blood.  If  the  hypostatic  condition  is  recent  the  tissue  is  linneii' 
but  crepitates  more  feebly  than  in  health  ;  it  still,  however,  con- 
tains air  and  floats  on  the  water, 

Li  the  highest  grades  of  prolonged  hypostatic  pneumonia, 
the  posterior  portions  of  the  lung,  especially  along  their  low«r 
borders,  will  be  found  entirely  devoid  of  air  and  somewhat  col- 
lapsed. The  ]>art3  containing  no  air  are  strildngly  shrivelled 
and  flaccid,  the  pleura  covering  them  is  unifonnly  dull,  ecchy 
inotic,  and  covered  with  a  thin  fibrinous  coating  which  can  easily 
be  stripped  off.  On  a  cut  surface  the  infiltrated  spots  appear  of 
a  uniform,  dull,  bluish-red  color,  and  but  very  little  thick  blood 
oozes  from  them.  "The  blood  seems  to  have  melted  away, 
well  as  the  tissue"  (Rokitansky).  The  walls  of  the  alveoli  an 
of  the  interstitial  tissue  are  swollen,  the  alveolar  septa  are 
enlarged,  the  alveoli  are  narrowed  and  filled  with  the  extrav»- 
sated  components  of  the  blood  and  swelled  alveolar  epithelium. 

Within  the  bronchi  a  bloody,  mucous — or,  more  coramonlv, » 
bloody  purulent — fluid  will  be  found.  The  mucous  membrane 
of  the  bronchi  is  oi  a  diffuse,  dark-red  color.  Serous  qff'usiont 
into  the  pleural  cavity  are  frequent. 

This  picture  may  be  greatly  varied  by  the  presence  of  widely 
e.Ktended  catarrhal  pneumonic  infiltrations  at  a  later  stage  of 
development. 


I 


SYMITOMATOLOOT    AND    DIAGNOSIS.  841 

It  is  not  necessary  to  go  into  details  again,  and  it  will  suffice 

to  rtftT  the  reader  to  what  has  been  said  in  connection  with 

catarrhal  pneumonia.    The  complicafion  of  the  latter  with  hypos- 

lasis  eventually   presents  all   tliose  manifestations  wliich  have 

been  noticed  under  the  head  of  the  non-complicated  form. 

SifTJiptomatology  and  Diagnosis. 

The  occurrence  of  hypostasis  at  first  causes  no  considerable 
disturbance,  either  of  the  general  functions  or  of  those  peculiar 
to  tlie  respiratory  apparatus.  Tliia  is  due  to  the  gradual  dijvcl- 
opmcnl  of  the  condition,  to  the  presence  of  othur  severe  maladies 
at  till'  same  time,  or  to  the  extreme  old  ago  of  the  individual. 
The  pathological  conditions  betray  themselves  first  by  somewhat 
iucrejst'd  fi-equency  of  breathing,  slight  cyanosis,  and  au  incon- 
siderable acceleration  of  the  heart's  action.  The  pulse  becomes 
niorB  rapid,  but  the  artery  is  not  as  well  filled,  and  is  therefore 
»^Iy  i'omj)re.ssible.  Piorry  calls  attention  to  tiie  fact  that  in 
o!d  people,  at  the  beginning  of  the  disease,  the  mouth  sometimes 
instiDitively  remains  open  during  sleep,  as  if  to  secure  breath 
more  easily.  Then  the  tongue  is  found  dry  in  the  moruing, 
■while  the  lips  and  teeth  are  coated  with  thickened  mutnis.  Piorry 
ejiys  that  he  was  often  led  to  make  a  local  examination  by 
observing  this  sign.  In  higher  grades  of  the  disease,  evidences  of 
impeded  circulation  of  the  blood  and  defective  interrhangr^  of 
gashes  become  more  prominent.  The  veins  of  the  neck  swell,  the 
face  grows  somewhat  dusky,  and  the  right  ventricle  is  said  to  lie 
*nrontact  with  the  walls  of  the  chest  throughout  quite  a  space. 
The  liver  is  enlarged,  and  cedema  of  the  lower  extremities  super- 
veiipg.  Then?  may  be  no  cough  whatever.  If  there  is,  it  is  likely 
*o  oe  accompanied  by  the  expectoration  of  small  quantities  of 
mnro-puruient  sputa,  wldch  rarely  contain  blood.  These  symp- 
tonis,  gmdually  increasing  in  intensity,  may  grow  to  the  fully 
'^'-'V'elDped  picture  of  carbouir-acid  poisoning,  followed  by  death  ; 
"'  the  respiration  gradually  grows  freer,  the  signs  of  impeded 
'■irculation  and  of  imperfect  aeration  of  the  blood  recede,  and  the 
'ws^ase  takes  a  favorable  course.  Febrile  movement  is  by  no 
BK'aiis  always  present.     It  may  be  conjectured  that  tleoations  qf 
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temperature  are  due,  not  to  the  liyposlatic  conditions  as  such, 
but  to  a  catarrlial  pneumonia  whicli  luis  supervened.  The  fever, 
when  it  is  not  to  be  attributed  to  a  previous  disease,  is  always 
irregular,  and  seldom  aceompanipd  by  any  great  rise  of  temper- 
ature. 

Tho  local  symptoms  of  hypostasis  demonstTdble  by  phyiiral 
examhiailon  are  the  Eollowiug : 

At   first,   diminished  resonance  on  percussion,  beginning  at 
the  lower  angle  of  the  scapula,  and  on  auscultation  a  lessen- 
ing, sometimes  almost  a  cessation,  of  the  respiratory  murmur, 
which  is  vesicular,  or  may  be  quite  indefinite  in  character.   AtJ 
the  i)oint  of  attack  the  vocal  fremitus  is  weak.     If  hyposlasisi 
complicated  with  a  coexistent  catarrh,  new  features,  foreign  to^ 
the  former  disease,  will  appear.     Mucous  rales,  for  example,  i 
usually  absent  in  simple  hypostasis.     The  dulness  on  percusaoi 
and  the  auscultatory  signs,  as  a  rule,  extend  slowly  from  heh. 
upioards.     There  is  a  ])criod  at  which  absolutely  no  breatliingj 
la  to  be  heard  over  the  consolidated  portion  (Piorry). 
mucous  rales  gradually  become  audible,  those  in  the  larger  tob 
ajjpearing  hi-st.     In  case  of  a  fatal  termination,  extensive  oedenHjj 
of  the  lungs  supen'enes,  accompanied  by  the  auscultatory  sign»j 
peculiar  to  that  condition.     No  great  dillerence  is  perceptible  if  1 
the   catarrh   results    in   pneumonic   consolidations.      For,  ereH' 
where  no  \\\u\  pneumonia  exists,  intense  bronchial  breatlhag vitli 
sonorous  rales   may  be  recognized  over  the  consolidated  por- 
tions of  lung. 

In  one  case  of  extensive  hypostasis  on  both  sides,  in  a  patient  snfTeriiig  fw* 
acuto  urtioular  rlifUtiiiUisin,  I  ftmntl  t!i<!  acoustic  signs,  for  weeks  at  n  time,  iota 
piffisflv  the  same  as  in  crouijous  imcuinonia.  There  couJd  not,  however, have b«* 
any  cxtcnBivr  pneumonic  coMolidation,  for  the  pstient  was  free  from  fever,  aaJ*" 
evidences  of  consolidation  disiippeared  wtbin  a  week  after  she  left  her  bed. 

It  appears  from  such  not  very  infrequent  clinical  obsei 
tions   that    hypostasis,    when    not  complicated  with  catani 
pneumonia,  may  end  in  complete  resolution. 

If  widespread  catarrhal  pneumonia  is  present,  a  very  ma 
form  picture  of  pulmonary  disease  may  be  presented,  the  esst 
tial  features  of  which,  however,  will  still  be  those  of  catarri 
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jeuraonia.     Tlie  roadi.T  is  therefore  referi'ed  for  particulars  to 
le  seitions  devoted  to  that  disease. 
In  a  malady  so  completely  under  the  control  of  individual 
nmstances,  it  is  likewise  impossible  to  lay  down  any  gt'iieral 
lies  with  regard  to  duration  ur  ^^ioffnosis.     If  the  conditions 
iucing  the  disease  are  manifestly  within  reach  of  treatment, 
:  if  they  are  such  as  will  spohtaneously  cease  after  a  time,  tlien 
he  prognosis,  in  simple  hypostatic  affections,  is  usually  good. 
[istain:fs  of  tMs  sort  are  to  be  fouud  in  those  forms  of  the  affec- 
tion ofturring  with  acute  rheumatic  arthi-itis,  or  with  simple 
8.    In  other  cases  more  weiglit  will  have  to  be  attached  to 
be  fact  that  liypostasis,  as  a  necessary  result,  produces  distur- 
Q«s  of  thi-  puhnonary  and  cardiac  functions.     The  value  of 
liese  disturbances,  as  threatening  life,   will    then   have  to   be 
lien  into  account,  in  addition  to  the  otlier  pathological  condi- 
aons  present.     Tlie  existence  of  catarrhal  pneumonia  as  a  com- 
phfation  is  always  most  undesii-able,  and  affects  the  yjrognosis 
unfavorably  in  proportion  to  the  extent  of  the  inliltration. 


TEEATMEKT. 


As  hvpostaeis  owes  its  origin  to  mechanical  causes,  the  thera- 
Ipeutic  indications,  in  theory  at  least,  are  very  simjile.  We 
I  ihonld  endeavor: 

1st.  To  prevent  the  force  of  gravitation  from  acting  continu- 
Jjfnisly  in  any  ojie  direction. 

Ktliere  is  reason  to  fear  the  development  of  hypostasis,  care 

Ishoultl  be  taken  that  the  patient  frequently  changes  his  position. 

I  He  should  be  made  to  lie  now"  on  his  right  side,  and  again  on  his 

fH(,  be  propped  up  with  pillows,  and  not  be  allowed  to  remain 

l^yiiJgon  his  back  long.     If  circumstances  permit,  lie  should  even 

)^  indiiced  to  lie  upon  his  belly  for  a  time.     Sometimes,  liow- 

'w,  aU  this  postural  treatment  is  absolutely  contraindicated 

account  of  the  severe  pain  produced  on  movement  of  any 

Id. 

2d.  The  hearVs  action  must  he  stimvlated. 
Under    some  circumstances    it    may   be   necessary  to  have 
Twourse  directly  to  cardiac  stimulants,     Ai  otlier  times  digitalis 


9t4  naaamias. — HTFoerATxc  pbocsssss  rs  th£  lukqs. 

"mmj-  jmiL  the  parpaae^  as  is  esse  of  cardiac  insufficienej i 
-verj  i^id  baft  iBcMe  eoataetions— a  condition  often  eno 

If  the  grade  of  fever  is  quite  high,  i 
ij  be  iodicaied.     Very  often  tlie  only  m«iii»^ 
be  adopted  to  aooompfiah  the  end  in  view  is  the  ]>r 
of  ■atritka  br  aa  appropriate  diet.     During  conrale^ 
aerere  febrile  afieetiaas  tUs  is  generally  our  main  de^i^od- 


3d.  7%ereap^'aiarymmsele*mm^bei»adet4}  act  mUhewfffi 
lam  food  of  caoang  those  patients  who  are  capable  of  the 
«ffovt  sygteautacally  to  take  deep  inspirations,  calling  into  jhj  | 
iSbe  aiudliaxT  resipintoiy  moscles.    The  individual  should  Ik  | 
made  to  sit  n|xight,  seiae  some  point  of  support  with  Ms  i 
and  take  a  given  number  ol  deep  inspirations  to  the  minutt-l 
TTiis  may  be  repeated  every  two  hours,  or  less  frequently,  accori- 
ing  to  the  strength  of  the  patient.      H  fever  still  persists,  A 
sabjev't  thereof  may  be  pat  in  a  bath,  which  must  be  only  a  I 
di'gn?^^  c«x>ler  than  his  body  at  the  time ;  at  the  close  of 
bath,  the  duration  of  which  will  be  determined  by  the  stat«< 
the  individual,  affusion  with  somewhat  cooler  water  is  eraploreij 
The  physician  must  determine,  in  any  given  case,  which  »| 
these  proceedings  is  applicable.     In  an  affection  depending*] 
entirely  on  individual  influences,  we  can  only  sketch  the  mo 
general  therapeutic  outlines.     This  may  be  said  in  closing,  tk" 
the  sooner  a  patient  is  enabled  to  leave  his  bed  and  walk  aio^ 
the  more  rapidly  to  ill  hypostasis  disappear. 
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Oohn,  Elinik  der  embolischen  QefSsskrankhciten.  Berlin,  Hirschwald,  1860. — 
Virchow,  Qesammelte  Abhandlungen  zur  wissenschaftlichen  Medicin.  Hamm, 
Grote,  1863,  11.  Auflage. — Fhnum,  Experimentelle  Untcrsuchungen  zur  Pliy- 
siologie  und  Therapie  der  Embolic,  Transfusion  und  Blutmenge.  Berlin, 
Reimer,  1864.  Sep.-Abdr.  aus  Virchow's  Arch.,  Bd.  27/29.  —Cohnheim,  Untcr- 
suchungen uber  die  embolischen  Processe.    Berlin,  Hirschwald,  1872. 

Pneumonia  from  embolism  has  no  doubt  always  existed,  but 
its  recognition  is  one  of  the  achievements  of  modern  times. 
Those  interested  in  the  literature  of  embolism  will  find  what 
seems  to  be  an  exact  compilation  on  this  subject  in  Cohn.  The 
scope  of  the  present  work  forbids  my  going  into  this  at  length. 

The  conditions  presented  by  this  disease  were  first  thoroughly 
treated  of  in  Laennec's'  work,  the  title  of  the  chapter  being  "  On 
Pulmonary  Apoplexy.'"  The  anatomical  description  is  clear 
and  unequivocal ;  the  description  of  symptoms  is  appropriate, 
all  the  main  points  being  noticed.  The  fact  that  the  pathogene- 
sis of  this  affection  escaped  the  ken  of  that  great  inquirer  is  to 
be  explained  by  the  profound  obscurity  which  at  that  time 
involved  all  those  facts  upon  which  our  modern  teaching  of 
embolism  rests.  These  were  brought  to  our  knowledge  first  by 
the  pioneer  labors  of  Virchow,  aided  in  many  directions  by  the 
valuable  additions  of  Panum,  and  finally  by  the  conclusive 
observations  of  Cohnheim.  All  these  authors  paid  special  atten- 
tion to  embolism  of  the  lungs  in  particular. 

PATHOGENESIS   AND   ETIOLOGY. 

Pneumonia  from  embolism,  arises  through  the  migration  of 
solid  bodies  into  some  of  the  ramifications  of  the  pulmonary 

'  L  c,  Bd.  I. 


aftn-  the  introduction  oi  i 
tbt  liBf^  drppfd  upas  d»  abore-named  facton. 
wffl  hf  go*«rw*d  br  tbe  ens  of  the  embolus,  tbdr  \ 
br  its  HUvre.  SMt-ia/eriittu  pUtg*,  if  indffd  ^^' 
<xMy  *&weimrai  tkmmft»,  proimtt  hemorrhagic  inj 
imfeetiom*  pimgt  ramO  im  rmMie  or  mebutatie  abscesf^t. 
Ib  t&e  T3£«  najixiij  of  catst^Sw  «>p  skaH  sncceed  in  tindini;  an 
OBboliis  in  the  aiterr  kadi^  to  that  diriaion  of  the  long  whicli 
sikov^  hemorrliaeic  infairdoa.  The  ocxaaonal  failure  to  find  it 
may  d<f>end  apoa  the  dificuUks  presented  to  sach  a  searclt, 
which,  in  th^  snaD«r  bcaacbes  of  the  polmonaiy  U'terj,  are 
CLiosiJ^Tabl^.  Bat  it  is  al<o  possible  that  the  same  anatomical 
cra>iition — bem'srrhage  into  the  loi^  tissue — ma^y  be  attribut«d 
to  another  cause,  riz.,  tn  the  simple  rupture  of  enfeebled  capil- 
lary ressels.  Rokiian<ky.  and  Gerhardt,  too,  amongst  clini- 
fians,  adrcvaie  the  cxolusirelv  embolic  origin  of  hemorrhagic 
infarction.  Viivhow.  at  least  ii>directlT,  has  advised  caution  in 
the  adoption  of  this  view,  and  Cohnheim  has  very  emplmticallj' 
donf  the  same.  It  sevms  to  me  that  no  conclnsire  arguments 
haT»-  yet  K-en  advan»vd  in  favor  of  the  exclusively  embolii" 
origin  of  hemorrhagic  infarction. 

The  fact  that  prwisely  th^  same  changes  which  are  found  to 
follow  certain  patholocioal  conditions  maybe  produced  by  artifi- 
cially inducing  similar  conditions  ^experiments  of  Virchow  and 
Panum)  proves  that  lehere  these  pulmonary  change*  exist  tw 
iJiouM  expect  to  find  nnbolus. 

The  point  of  origin  of  emboli  is  most  frequently  the  heart. 


asd  XJSLrticuIarlj  its  rii/ Ac  -i"!^.  'J.  l- :Ti-  a.:  i-  r  -  .i  -„>  .i':-i.-'-> 
action  results  in  the  fonzuuica  :i.  :ij  ■-  ji  -jh:  r^a:  i.xrj:Le.  :ai;> 
nay  be  the  starting-poiac  of  .^m.S-i  sm  .£  i>r  -.t -n.-f:;L-y  j^*:crj. 
Snch  a  condition  of  thing?  in.  ^^it^  xzriML>i  i<  lia,:Lt  :•:  izt^y  is^  :;*.«. a 
as  valvular  disease,  which,  is  ace  iui'iitO-ilj  .■•;niT«ri::si:TC.  :.r. 
throws  upon  the  heart  a  burdiiii  2i  inaorerLrLe  :c6Ci*.'i.TSw  ♦.t-tc- 
hardt '  has  given  special  promiatHii:**  :■:  iije  riiii':  iirj.-L-r  is^  :ae 
starting-point  of  pnlmomuy  •rnLC*:iiani  ia.  z«rrs«:ci  s^-rriij:  tr:m. 
cardiac  disease.  Indeed,  a  trrrn  .;L;c  -rlL  x-rj  •:tzra.  b*e  f:iiz.«i 
here,  intimately  interwoven  wizL  zh^  aL-L=«:ilir  fr-izi-r'w  :rk.  Az«i 
it  cannot  for  a  moment  bedo*icC'-ii  Hmz  i  znl.cj^i  <ca.i:na:i'.^c 
d  blood  at  this  spot  would  Irs:  z:r';4i:i:vr  ±  iL^rss'ia^-itr  -s.  rj.r' 
nntrition  of  the  endocardium.  Trzliih.  xs  =«.«;c.  i5  ::  -ark*  sudS- 
cientlj  advanced,  would,  in.  cnrz.  crliiz  sh.-z  i  pidual  excra- 
aon  of  the  clot.  But  it  wooli  I*:  a  zLl3;ikr  :o  5*rr:k.  f.-r  cii-r 
origin  of  pulmonary  emboli  in  :L-r  rl^Lr  i:zrl;lr  al :-:i-f.  in  wrson.5 
having  disease  of  the  heart.  TLTr^r  a.rr  -.-j-jtr?  •riii'igb.  in  whi-.'h  a 
post-mortem  shows  nothing  but  d-ranL-  :I'j:s  in  tL-r  rizt:  aari'.'I-e, 
while  yet  considerable  hemorrhagfo  ii:iar;n:«n5  ar»?  to  be  f :unl. 

In  the  poet-mortems  of  four  Kibf^cts  of  hisrn  iideaa?.  hirizs  ^-'mtirArj  iar*rv- 
tions  that  could  be  demonstrated  «g  oeiqirtr.-.z  ia  ecrrliic:.  If.^ui  thrccsbt  ;a 
the  right  heart  m  00I7  two  cases  iTabinq^  Porkirnik  cf  IjiS  T.:-.ir  . 

Those  who  believe  that  pulmonary  emboli  may  ori^imiro  in 
the  left  side  of  the  heart,  must  supp>5*f  that  th-e  ob^rruotina: 
plugs  pass  through  the  capillariHr5  of  th-f  £>^nenil  circulation 
before  they  become  strand'^  in  tho=»r  of  the  pulmonary  circula- 
tion. It  must  be  admitted  tliat  thi-?  is,  a  priori,  possible.  In- 
deed, we  find  conditions  present*^  on  the  dead  body  that 
probably  do  not  admit  of  any  other  solution. 

Pulmonary  emboli  are  verj*  often  fonned  from  clots  which 
have  originated  in  the  veins  of  the  trent'i-al  circulation  and  have 
thence  found  their  way  to  the  right  side  of  the  heart.  Thcs<> 
constitute  a  very  frequent  cause  of  heujorrhagic  infarction  in  ilu» 
subjects  of  heart-disease.  Amongst  tlie  most  frequent  j>criph- 
eial  sources  may  be  mentioned,  all  large  external  wounds,  tlie 


W&nbojrger  medicin.  Zeitscbrift,  Bd.  V, ,  p.  33t  ot  Mt]. , 
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venous  thrombi  of  the  uterus  in  puerperal  women,  those  clots 
which  have  their  origin  in  what  is  called  marasmic  thrombosis, 
bed-sores,  ulcerations  and  suppurations  of  various  kinds. 

The  size  of  the  emboli  is  an  essential  factor  in  determining 
the  extent  of  the  pneumonia  resulting  from  them.  In  case  of 
hemorrhagic  infarction,  this  is  the  only  factor  that  comes  into 
play,  whereas  in  metastatic  abscesses  other  influences  make 
themselves  felt.  Infarctions  are  of  variable  size,  sometimes 
embracing  points  no  larger  than  a  pin's  head,  at  other  times 
involving  an  entire  lobe.  Usually,  however,  they  run  from  the 
size  of  a  hazel-nut  to  that  of  a  hen' s  egg. 

The  sudden  closure  of  a  main  branch  of  the  pulmonary  artery  usually  endfl  in 
death  so  soon — producing  the  most  violent  dyspnoDa  and  instant  collapse — that 
there  is  no  time  for  the  occurrence  of  further  structural  changes.  Sometimes,  how- 
ever, the  closure  takes  place  gradually,  by  the  deposit  of  fibrine  upon  an  embolus 
lodged  within  the  pulmonary  artery.  Then  those  large  infarctions  are  produced, 
involving  an  entire  lobe.  I  lately  saw  a  case  in  which  the  middle  and  lower  lobes 
of  the  riglit  lung  were  completely  infarcted.  The  main  arterial  branch  of  the  right 
lung  was  filled  with  a  brownish-red,  moderately  firm  thrombus.  The  patient  was 
sixty- eight  years  old,  and  had  cardiac  disease.  Embolism  was  caused  by  the  escape 
of  a  clot  from  the  right  auricle. 

In  case  of  non-infectious  plugs,  the  extent  of  the  infarction 
depends  solely  upon  the  area  supplied  by  the  stream  which  is 
arrested  through  closure  of  the  artery.  Infarction  only  takes 
place  in  so  far  as  this  artery  is  a  terminal  artery  (Endarterie) 
in  the  sense  used  by  Cohnheim.  In  case  of  infectious  emboli 
the  situation  is  different.  Here  the  intensity  of  the  infecting 
agent  makes  itself  felt,  and  the  inflammation  which  follows  may 
extend  into  a  domain  supplied  by  a  different  artery.  Aside 
from  the  activity  of  the  virus  we  must  here  take  into  account  a 
factor,  whicli  varies  in  different  individuals,  viz.,  the  power  of 
resistance  of  the  tissue  attacked.  This  is,  to  say  the  least,  a  sub- 
ordinate consideration  in  those  cases  where  infarction  depends 
on  purely  mechanical  causes. 

According  to  Cohnheim,  it  very  rarely  happens  that  an  in- 
fected embolus  produces  hajmorrhagic  infarction  and  metastatic 
abscess  as  well.  Cohnheim  adopts  the  view  that  the  occur- 
rence of  an  abscess,  which  implies  a  genuine  inflammation,  can- 
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not  result  from  the  mere  closure  of  a  terminal  artery.  Imme- 
diately after  the  closure,  circulation  ceases  behind  the  plug,  and 
thus  the  most  essential  condition  for  pus-producing  inflamma- 
tion is  removed.  He  gives  the  following  explanation  for  those 
cases  where,  aside  from  typical  abscesses  and  infarctions,  a 
peculiar  mixture  of  the  two  is  to  be  found  in  the  lungs — periph- 
eral collections,  the  out«r  portion  of  which  answers  to  the 
characteristic  image  of  infarction,  while  close  to  it  is  an  equally 
well-pronounced  collection  of  pus.  He  believes  that  a  second 
and  infectious  embolus  has  lodged  on  the  hither  side  of  the 
point  of  obstruction  ;  that  this  has  produced  the  abscess,  while 
the  infarction  depends  on  the  purely  mechanical  action  of  tlie 
simple  embolus  in  the  terminal  artery. 

This  explanation  strikes  me  as  whittling  things  down  to 
rather  too  fine  a  point  of  dogmatism.  I  cannot  see  why  an 
embolus  saturated  with  ichor,  when  it  has  plugged  up  a  ter- 
minal artery,  may  not  communicate  some  irritant  to  the  neigh- 
borhood, whether  it  be  in  the  form  of  a  soluble,  diffusible  sub- 
stiince,  or  of  living  organisms  capable  of  exciting  inflammation. 
In  this  way  vascular  tracts  still  open  to  circulation  may,  and  in 
fact  must  be,  reached,  and  react  through  inflammation.  Under 
this  view  of  the  case,  Colmheim's  main  proposition  still  remains 
unassailed.  He  himself,  in  another  place,'  claims  that  the  inten- 
sity of  the  sujrpuratioio,  under  some  circumstances,  depends 
on  peculiar  favoring  circumstances,  and  he  designates  as  such 
the  intensity  of  the  virus  and  the  susceptibility  of  the  organ 
infected.' 

The  processes  undergone  in  the  formation  of  an  embolic 
abscess  are,  therefore,  the  same  as  take  place  in  every  genuine 
inflammation.  It  remains  for  us  to  consider  the  method  of  devel- 
opment of  hemorrhagic  infarctions.  I  here  follow  Cohnheim, 
whose  views  on  this  subject  I  regard  as  unassailable. 

If  an  artery  anywhere  is  closed  by  the  entrance  of  an  em- 
bolus, only  one  of  two  things  can  follow:  either  circulation  is 
permanently  arrested  in  the  area  supplied  by  the  obstructed 
artery,  or  it  is  restored  by  means  of  collateral  connections.    In 

'  Embol.  Processe,  p.  110. 
'  Ibid  ,  p.  109. 
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the  latter  cas«i  nothing  is  seriously  disturbed:  a  supply -pipe 
failed,  but  its  function  was  filled  by  others,  and  thus  the  original 
condition  was  restored  again.  A  very  different  result  follows  in 
case  of  the  arrest  of  an  arterial  stream,  which  cannot  be  equalized 
by  means  of  the  intervention  of  neighboring  forces.  By  means  of 
the  pressure  existing  in  the  veins,  which  is  a  positive  force  over 
against  the  obstructed  artery,  the  entire  tract  supplied  by  that 
artery  becomes  filled  with  blood  (Anschoppung),  always  suppos- 
ing that  the  veins  have  no  valves.  But  the  motionless  mass  of 
blood  here  accumulated  is  not  capable  of  permanently  nourishing 
the  walls  of  the  vessels.  Thus,  after  a  certain  time,  the  formed 
elements  of  the  blood,  too,  escape  from  the  vessels  whose  walls 
are  imperfectly  nourished,  and  so  we  have  hemorrhagic  infiltra- 
tion of  the  tissues  (infarction).  The  anastomosis  between  differ- 
ent branches  of  the  pulmonary  artery  is  not  sufficient  to  establish 
extensive  collateral  circulation,  therefore  we  are  very  likely  to 
meet  with  infarction  in  the  lungs.  But  as  there  are  no  abso- 
lutely "terminal"  arteries,  there  is  a  possibility  that  sufficient 
collateral  circulation  may  be  developed.  "  This  is  particularly 
triK^  of  all  those  branches  of  the  pulmonary  artery  which  are 
situated  near  the  root  of  the  lung  or  in  the  interior  of  the  organ. 
As  the  arteries  accompanying  the  bronchi  in  this  situation  are 
surrounded  and  enclosed  on  every  side  by  the  lobules  and  their 
alv<'oli,  the  number  of  the  arterial  anastomoses,  which  might 
serve  for  the  equalizing  of  the  interrupted  circulation,  must  be 
almost  unlimited.  It  is  quite  different  in  the  case  of  an  artery, 
which  has  only  to  supply  a  few  peripheral  lobules,  for  even  if 
the  small  lateral  anastomoses  are  not  lost,  those  which  otherwise 
lie  dire(!tly  hcJiiiid  the  main  artery  concerned  must  be  lacking. 
Under  these  (rircuiiistunces  it  is  very  easy  to  develop  conditions 
in  whieh  the  arrangements  for  lateral  anastomosis  are  not  suffi- 
cient to  elTect  rai)id  and  complete  equalization  of  the  circulation ; 
in  other  words,  the  brunch  of  the  pulmonary  artery  becomes 
practically  a  terminal  artery"  (Cohnheira).'  Attention  is  further 
called  to  the  fact  that  tJw  bronchial  arteries  cannot  effectualli/ 
come,  to  the  rescue,  as  they  only  fomi  capillary  anastomoses  with 
the  ])ulm«)nMry  artery  within  the  alveolar  septa. 

■  Elmbol.  Proctisae,  p.  74. 
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In  another  place  Cohnheim  declares  that  infarctions  of  the 
lungs  are  always  located  at  the  periphery  of  the  organ.  This 
is  certainly  a  necessary  conclusion  if  one  entirely  accepts  his 
account  of  the  mechanical  conditions  within  the  pulmonary 
circulation.  But  this  we  cannot  do.  The  only  inevitable  con- 
dition precedent  to  the  rise  of  an  infarction  is  the  insufficient  re- 
establishment  of  the  circulation  beyond  tlie  point  of  obstruction. 
This  condition  will  also  be  fulfilled  at  the  root  of  the  lung,  if 
anything  interferes  with  the  circulation  there.  Penzoldt, '  who 
worked  under  Gerhardt,  reports  autopsies  which  prove  that  in- 
farction may  occur  elsewhere  than  at  the  periphery.  I  have 
seen  the  same  thing  myself.  The  explanation  given  for  it  is 
merely  an  application  of  Cohnheim' s  fundamental  law,  and  seems 
to  me  to  be  valid.  If  the  circulation  in  the  lungs  has  been 
materially  interfered  with  by  the  occurrence  of  a  number  of 
peripheral  infarctions,  then  the  collateral  circulation  at  the  root 
may  become  insufficient,  and  an  artery  situated  there  may,  to 
a  certain  extent,  become  a  "  terminal  artery."  An  embolus 
entering  that  region  under  these  circumstances  may  produce 
infarction. 

The  shape  of  infarctions  is  determined  by  the  method  of 
their  production.  Every  artery  subdivides  by  bifurcation,  and 
advances  from  the  root  of  the  lung  to  its  periphery,  embracing 
an  ever-increasing  area  within  its  domain.  Hence  it  follows 
that  an  infarction  corresponding  to  the  bifurcation  of  the  vessel 
advances,  in  the  form  of  a  wedge,  to  the  surface  of  the  lung,  the 
apex  of  the  wedge  being  always  directed  toward  the  root  of 
the  lung,  and  the  base  towards  its  periphery  or  pleural  sur- 
face. Abscesses,  on  the  contrary,  are  more  apt  to  assume  a 
globular  form  ;  even  those  resting  against  the  pleura  not  touch- 
ing the  latter  by  a  broad  base,  but  only  by  a  small  segment  of 
their  globular  surface  (Cohnheim). 

This  corresponds  with  the  tendency  of  all  iluids  to  assum»^  a 
spherical  form.  This  will  take  place  wherever  the  same  amount 
of  resistance  is  found  on  all  sides — a,  condition  which,  in  the  case 


*  Ueber  den  haraorrhagischen  Infarkt  der  Lunge  bci  Herzkrankeu.    DuuUch.  Archiv 
f.  klin.  Medido.,  Bd.  XII.,  p.  13  ct  seq. 
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under  consideration,  may  safely  be  assumed  to  exist  in  the 
lungs. 

Pathological  Anatomy. 

On  laying  open  an  (>ntirely  fresh  hemorrhagic  infarction,  the 
cut  surface  will  be  found  to  be  of  a  dark  blood-red  color  and 
moist;  the  lung  tissue  will  contain  no  air,  and,  on  moderate 
pressure,  fluid  blood  without  foam  will  escape. 

If  some  days  have  elapsed  since  the  occurrence  of  infarction, 
the  latter  will  present  itself  as  a  hard,  inliltrated  mass,  rising 
somewhat  above  the  plane  of  the  normal  tissue,  and  usually 
peripheral  in  its  situation.  On  transverse  section,  a  firm,  dark- 
red,  wedge-shaped  consolidation  will  appear,  situated  with  its 
base  to  tlie  surface  and  its  apex  towards  the  root  of  the  lung, 
and  often  giving  marked  evidences  of  granulation.  The  single 
granules  are,  as  a  rule,  larger  than  those  of  croupous  pneu- 
monia— a  fact  which  was  emphasized  by  Laennec*  The  tissue 
is  uniformly  firm,  friable,  and  dry,  throughout  its  entire  extent. 
The  fluid  that  oozes  sparingly  from  the  cut  sui-face  is  blood, 
which  is  mingled  with  many  minute  black  fragments  of  tissue. 

An  embolus  is  found  obstructing  the  artery  leading  to  the 
infarcted  portion  of  lung. 

A  bloody  and  foamy,  or  merely  a  foamy,  fluid  is  found  in  the 
bronchi.  More  rarely  these  are  found  tilled  with  a  fluid  which 
is  chiefly  blood.  The  surrounding  lung  tissue  is  either  un- 
changed, or,  more  frequently,  cedematous — probably  also  hyper- 
jemic  for  a  certain  distance.  The  pleura  over  the  part  affected 
is  uniformly  dull,  sometimes  highly  vascular,  and  in  rare  in- 
sta,nces  intia7n<'d  and  covered  with  a  fibrinous  coat.  In  large 
infarctions  it  is  rommon  to  find  a  serous  or  bloody  serous  effu- 
sion into  the  pleural  (^avity — sometimes  this  is  very  considerable. 

Microscopic  examination  shows  that  the  increase  in  volume 
of  the  part  affected  is  caused  by  blood.  This  blood  is  infiltrated 
throughout  the  entire  lung ;  it  is  contained  within  its  tissue,  in 
the  bronchi  and  in  tlie  alveoli.  In  the  form  of  clots  it  fills  the 
bronchi  as  well  as  th(;  alveoli ;   hence  the  granular  appearance 

'  L.  c,  p.  299. 
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of  the  surface  when  cut.  Embolic  abscesses  are,  anatomically, 
Bimilar  to  common  ones.  They  usually  present  a  spherical  col- 
lection of  pus,  surrounded  by  slightly  hypersemic,  somewhat  cede- 
matous,  but  otherwise  healthy  lung  tissue. 

The  anatomical  clianges  undergone  by  an  infarction  of  long 
standing  are  as  follows : 

The  firm,  dry,  reddish-brown  collection  fades  out  and  assumes 
a  light  yellow  color.  This  depends  on  the  death  and  fatty 
degeneration  of  the  fibrine,  as  well  as  of  the  extravasated  blood- 
corpuscles,  which  afterwards  undergo  absorption.  The  lung 
tissue  itself  generally  remains  intact,  appears  wasted  and  trans- 
formed into  a  relaxed  structure,  rich  in  connective  tissue  and 
moderately  pigmented.  Many  infarctions  are  healed  in  this 
way. 

Gerhardt '  says  that  he  has  seen  degeneration  into  a  bloody, 
odorless  fluid,  containing  haeraatine  crystals  and  tissue  debris. 

Rokitansky '  claims  that  tlie  matters  extravasated  may  be- 
come fluid  again,  and  be  partly  absorbed  and  partly  expelk^ 
through  the  bronchi.  The  parenchyma  of  the  lung  then  gradu- 
ally retiu-ns,  according  to  him,  to  its  normal  condition. 

Pulmonary  gangrene  constitutes  a  more  rare  method  of  ter- 
mination. In  that  case  it  is  supposed  that  there  is  compression 
of  the  nutrient  vessel,  the  bronchial  artery,  and  that  gangrene  is 
caused  by  exposure  of  the  necrosed  tissue  to  the  influence  of  an 
atmosphere  impregnated  with  materials  capable  of  exciting  this 
process. 

An  infarction  cannot  itself  suppurate  because  no  circula- 
tion takes  place  within  it.  But  it  is  possible  for  an  inflamma- 
tory action  round  about  it  to  set  up  such  a  line  of  demarcation 
that  it  will  be  fenced  off  from  the  healthy  tissue.  It  then  resem- 
bles a  foreign  body  within  the  lungs. 

An  infarction  that  has  become  gangrenous  or  a  metastatic 
abscess  may  perforate  into  the  bronchi,  or  into  the  pleural 
cavity.  In  the  same  way  perforation  externally,  througli  the 
walls  of  the  chest,  occasionally  takes  place. 

The  action  of  the  pleura  demands  special  notice.     Infectious 

•  In  Penzoldt.  1.  c,  p.  17.  »  L.  c,  p.  80. 


1  mre  vsaaDr  asHMMSed  with  genuine  pleuritis,  the  exuda- 
oC  vUcli  mav  be  sero-fibrinons,  or  it  may  be  purulent.  It 
txsauj  thai  it  should  be  the  latter. 
Ib  simple  im^areiioms  there  is  often  an  effusion  irdo  Qu 
carUy  q^  Ou  finau.     But  this  does  not  necessaiily  imply 
— rh  aai  fftwino  is  an  extidation^  it  may  jost  as  well  be  supposedl 
to  be  a  Hw^e  bvnmdaiicn. 


•nd.    u< 


■|ipe«mic(a  in  five  cues.     In  four  Uiere  vu  i 
""•^'"g  is  &&id  with  regard  to  the  preteuoe  ( 
i  had  «Mtcred  o&l j  one  long,  the  other  vras  free. 
that  belong  here.     In  both  there  imu 

F^v  maXiofma  of  mine  datug  the  past  jear  resulted  as  follows : 

No.  I.  £xtcBBTe  ia&zctiaB,  a  main  trunk  of  the  pulmonary  artery  being  i 
««  lit  rifit  md0  :  tj^umm  «a  tkt  ri^  nde,  the  Ifft  pleural  cavity  free. 

Xa  2.  Infarctioac  ri^  tutd  l^ ;  effo^on  on  the  right  tieU  alone,  but  adhcfio 
of  the  left  pknnl  walk. 

Xok  ;S.  la&rctiun  on  the  right,  an  effusion  on  the  right  of  more  than  a  qaait,  mi  j 
•M  the  Itft  uf  about  three  and  a  half  flnid  ounces. 

No.  4.  Imfarttioiu  on  bath  tide*  and  tffution  on  both  tide*. 

All  these  cases  were  those  of  persons  having  heart  disease,   ttj 
is  well  known  that  in  insufficiency  of  the  heart  serous  transuda-^ 
tions  are  common  enough.     The  facts  presented  would  seem  to 
indicate  that  these  eflfusions  were  more  in  the  nature  of  a  transu 
dation  than  tlie  result  of  intiamniatory  action. 

Finally  it  may  be  mentioned  that  the  right  lung  is  mud 
morefrequenily  the  seat  of  infarction  than  the  left. 


Biimptomat^logy  and  Diagnosis. 

Inasmuch  as  hemorrhagic  infarction  and  metastatic  abscess 
always  arise  as  complications  of  some  grave  disease,  it  is  impos- 
sible to  draw  a  sharp,  characteristic  image  of  them  alone.    Tins 
question  is  rather,  what  symptoms,  supervening  on  those  of  * 
previous  disease,  may  lead  us,  -with  greater  or  less  certainty,  to 
suspect  the  existence  of  embolic  pneumonia. 


'  Zar  Dia^oae  der  hamonhagiachen  Infarkte.     Disa.     Tiibingen,  186S. 
»L.  c. 
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The  first  tijing  to  be  determined  is,  whether  the  primary  dis- 
ease is  sitcft  an  may  gine  rise  to  the  formation  of  tJiroTubiy  lokicJi 
m.rtjJit  subsequeidiy  act  as  emboli. 

Ttiese  diseases  have  already  been  referred  to  under  tlie  head 
of  Etiology.  Mfirasniic  tlironibosis  is  often  to  be  found  in  rery 
remote  portions  of  the  venous  tract,  as  in  the  pubic  plexus,  the 
sinuses  of  the  brain,  ete.  (Penzoldt,  Oerhardt),  so  tliat  sometimes 
a  vtry  curefnl  post-mortem  examination  will  be  required  in  order 
to  Hud  the  original  thrombus.  It  is  probable  that  those  cases  in 
"wlxieh  the  left  side  of  the  heart  is  supposed  to  he  the  source  of 
a  j>iilmonary  embolism,  are,  to  a  great  degree,  to  be  explained  on 
tlxe*  ground  of  an  insufficient  post-mortem  examination. 

The  closure  of  one  of  the  smaller  pulmonary  branches  usually 
pr-cxluces  no  symptoms.  We  cannot  determine  at  present  how 
large  an  infarction  must  be  in  order  to  make  itself  recognized. 
A^side  from  all  local  manifestations,  the  gravity  of  the  pri- 
nia,ry  disease  will  make  itself  felt  as  an  essential  factor  in  the 
cas*.  If  the  original  disturbance  is  but  slight,  then  the  change 
in.  the  aspect  of  the  disease,  caused  by  even  a  moderate-sized 
ioXarction,  may  stand  out  very  prominently.  This  is  not  the 
ca-s*,  however,  where,  for  example,  the  primary  affection  ia  car- 
disxc  insufficiency  in  its  last  stage. 

We  should  draw  a  distinction  between  the  general  and  local 
%y  mptoms- 

Oiie  of  the  initial  manifestations  under  the  first  head  is  an 

incTTtased  frequency  of  respiration,  which  may  advance  to  the 

rttost  violent  dyspruea.     In  case  of  the  complete  closure  of  one 

ot    the  larger  pulmonary  bi"anches,  this  dyspnoea  will  bo  very 

acute,  and  will  arise  suddenly  without  any  warning,  inasmuch 

as  tliL-  entnince  of  blood  into  a  large  capillary  area  is  suddenly 

I  arrested.  The  interchange  of  ga.ses  immediately  stops  within 
this  area  ;  the  blood,  as  a  whole,  therefore,  grows  poorer  in  oxy- 
g*?!!  aad  richer  in  carbonic  acid.  Even  with  smaller  intiltrations, 
*  ^Considerable  amount  of  dyspna^a  will  be  found  at  iirst.  Here 
*'  is  probably  due  less  to  the  absolute  extent  of  surface  disquali- 
"*^^^  than  to  the  fact  that  the  lungs  are  already  so  greatly  dis- 
f^rbnl  in  their  function  ;  it  is  the  last  drop  that  overflows  the 
'^^cket,  already  full  to  the  brim.     But  however  important  and 
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this  srmptoiiL,  it  is  still  well  known  to  every  man  whd 
has  treated  va&ny  patients  with  heart  disease,  in  the  last  stag)>, 
how  often  they  suffer  from  an  increase  of  dyspncsa  without  an? 
apparent  caose.  Where  pulmonary  embolism,  therefore,  is  sus- 
pected in  a  person  who  has  not  heart  disease,  the  existenw  u{ 
dyspncea  should  be  considered  as  of  much  greater  diugnostie 
value. 

It  is  hardh'  necessary  to  say  that  with  the  increased  d] 
pn<Ba  any  cyanosis  or  evidences  of  impeded  circulation  that  m&i 
be  present  will  be  aggravated. 

A  /d/rih  movement  may  be  set  up,  though  not  necesaarily, 
There  is  so  much  uncertainty  with  regard  to  this,  that  the 
perature  cannot,  in  any  sense,  be  regarded  as  a  positive 
nostic  sign.     It  is  tnie  tliat,  as  a  rule,   there  is  no  considerabl 
rise  above  the  normal  standard, — the  elevations  reaching  aboi 
l<r2°  Fahr.     It  is  also  true  that  the/e»«"  does  not  generally  ri 
until  several  daj/s  after  the  entrance  of  an  embolus.     Penzol 
reports  a  case  in  wliieh,  three  days  after  the  supposed  accid 
tho  temperature,  during  twenty-four  hours,  ranged  fi-oni  W£ 
ioa.2''  Fahr.     I  consider  any  attempts  to  fill  the  gap,  in  oi 
knowlrtlye  on  tliis  subject,  by  experiments  on  the  lower  animi 
as  worst!  than  usek'ss.      We  know  so  little  about  the  noi 
course  of  the  temperature  in  these  animals,  that  all  deviauoi 
from   the  normal  standard  which  are  reported — this  Stan 
being  generally  nothing  more   than   the   temperature  observi 
before  the  experiment — are  utterly  worthless. 

Chills,  whffcher  occurring  once  or  repeatedly,  are  also 
incoiistiint  symptom.  They  are  of  especially  little  value 
jiyjtrnic  patients,  as  the  frequent  rigors  to  wliidi  they  are  subj 
cannot  be  attributed  with  certainty  to  tlie  occurrence  of  embol- 
ism, much  less  to  lliut  of  pulmonary  embolism.  1  believe  I  may 
coni'luile,  frum  my  own  observation,  that,  in  simple  infarctions 
ciiitls  are  as  frequently  absent  as  present. 

( /oming  to  the  local  synipto'ms  we  lind  some  firmer  points  on 
which  to  i>:ise  a  diagnosis. 

Prominent  among  those  is  the  qvAility  of  the  sputa  in  hem 
rhagio  infaretion.     The  expectoration  is  from  dark-red  to  blai 
in  color,  and  the  blood  which  it  contains  is  intimately  mixed 
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th  tenacious  mucus.  If  any  considerable  amount  ia  raised,  it 
will  be  seen  to  contain  comparatively  little  ain.  An  expectora- 
tion of  this  character  may  foHow  very  soon  after  the  entrance  of 
an  *»rabolus,  or  some  time  may  elapse  before  it  appears.  A 
characteristic  jHDint  is  that  this  eTpectoration  continues  for  a 
considerable  time;  it  may  often  be  observed  for  a  period  of  eight 
or  ten  days, 

"Die  amount  expectorated  is  ordinarily  not  very  large  From 
threft  and  a  half  to  six  fluid  drachms  a  day  is  usually  all  that  is 
expeUed. 

Embolism  is  soon  followed  by  cough.  If  a  catarrhal  affec- 
tion of  the  bronchi  has  preceded  the  accident,  of  course  notliing 
can  be  made  of  this  sjonptom.  Inasmuch  as  the  catarrhal  affec- 
tion is  very  lil^ely  thus  to  have  pre-existed,  the  only  advantage 
of  tbe  cough  is  that  it  facilitates  the  expulsion  of  the  character- 
istic spnta. 

Pain,  dependent  on  the  pleural  irritation  which  arises  soon 
after  the  entrance  of  an  embolus,  is  a  very  constant  symptom  of 
the  presence  of  a  foreign  body  closing  a  teiininal  artery  and 
CBBBing  infarction.  Tliis  pain  presents  the  peculiarity  character- 
King  pleurisy,  viz.,  an  aggravation  in  intensity  on  movement  of 
tie  pleural  surfaces. 

Tiiose  signs  which  can  be  recognized  by  physical  exploration 
ippear  only  when  a  inore  extensile  peripheral  portion  in  tlit3 
subjf'ct  of  infarction.  Tht^refore,  as  a  rule,  they  are  absent  in 
ihe  moro  deeply  seated  embolic  abscesses.  An  exception  to  this 
rule  must  be  noted,  if  we  may  bo  far  extend  the  scope  of  tlie 
term  as  to  include  effusion  into  the  pleural  cavity.  Tins  may 
perhaps  be  regarded  as  a  secondary  symptom,  but  it  is  a  tol- 
erably constant  one. 

If  the  infarction  or  abscess  is  of  sujjicient  size  and  situated 
at  the  periphery,  the  physical  symptoms  of  pulmonary  con- 
solidation will  appear:    dulness  on  percussion,   the  increase  of 
jciunil  fremitus,   blowing  respiration,  with  prolonged  expira- 
ory  murmur. 

All  this  is  tery  easily  laid  down  in  theory,  but  it  is  usually 
rry  difficult,  in  practice,  to  establish  these  siyns.     The  wide- 
spread pulmonary  catarrh  of  persons  with  heart  disease;  the 
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difficulty  of  *^-nm»^  such  sick  p>atients  to  maintain  the  reqoiat 
podtioa  long  enoog^  fw  the  exploration  of  such  delicate  points; ' 
then,  foithennore,  the  ejdstence  of  pleural  effusion ; — all  rLe« 
combine,  at  the  bedside,  to  make  a  very  difficult  ta^k  out  of 
what,  to  the  d  priori  deductions  of  the  writing-desk,  seemed  ft 
sufficiently  easy  matter. 

The  following  may  be  mentioned  as  circumstances  giving  sniv ' 
port  to  the  diagnosis  of  infarction  in  patients  with  heart  disca^ 
physical  evidence  of  the  acute  extension  of  the  area  of  canliac 
dulness  ;  the  cessation  of  abnormal  murmurs  in  the  heart ;  irwf  j 
nlariry  of  the  heart's  action,  provided  this  did  not  exist  Won. 
These  symptoms  prove  insufficiency  of  the  heart,  and  periujtj 
the  first  may  also  be  taken  as  evidence  of  thrombosis  of  the  right  I 
heart.    They  are,   therefore;,   only  indirect  and  not  positively' 
diagnostic  signs. 

To  sum  up.     T7t€  diagnosis  of  Tiemorrhagic  infarction  is,  fa^_ 
of  all,  to  be  based  on  etiological  grounds.     Pulmonary  infatt 
tion  is  not  to  he  thought  of  unless  undoubted  sources  for  (h 
production  of  embolism  can  be  demonstrated.     Infarction  ma\ 
he  recognized  with  tolerable  certainty  from  the  manifestation 
above  described,  taken  as  a  whole,  but  iiecer  by  any  sinf^ 
symptom.    Metastatic  abscess,  on  the  contrary,  in  the  tai 
majority  of  cases,  bogies  all  attempts  at  a  strictly  scient 
diagnosis.    It  m  y  be  suspected,  but  can  rarely  be  recogtiUed^\ 

Prognosis. 

Thp  prognosis  ah&ays  depends  more  upon  the  priviary* 
ease  than,  upon  the  accident  ichich  we  call  pneumonia  byt 
ism.  Observation  in  the  dead-house  often  shows  cicatrices 
pulntonary  hemorrhagic  infarction  in  the  subjects  of  heart  dis- 
easM.  Infarctions,  therefore,  may  be  healed.  It  is  likewise  tm*' 
that  <nTibolic  abscesses  are  not  necessarily  fatal  to  life.  But  in 
the  vast  majority  of  cases  we  have  to  deal  with  fatal  conditions, 
which  are  accelerated  by  pulmonary  embolism.  It  follows,  tben, 
that  every  embolic  pneumonia,  if  at  all  extensive,  has  a  tendency 
to  shorten  life. 

The  prognosis,  therefore,  is  always  doub{ful — generally  bad. 
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There  are  no  fixed  points  in  this  affection  on  which  to  base 
;t  therapeutic  interference  ;  for  we  liave  to  deal  with  mechan- 
ical processes,  which  we  can  no  more  cause  to  recede  than  we 
can  arrest  the  fail  of  a  atone  by  our  simple  word  of  command. 

It  Appcare  to  me  that  Penzoldt  utterly  misapprehends  the  necessities  of  the  case, 
[-win  he  attaches  therapeutic  significance  to  the  occurrence  of  the  effusion  within 
.fha  pltaral  sac,  regarding  the  exudation  a*  a  coinpTC«sory  bandage  apiilied   by 
I  Hatlter  Xaturc,  "which  prevents  furtlii.r  extrava.sation   and  promotes  RbBoq>tion."  ' 
ttmpe  of  hlood  can  only  take  place,  anyhow,  within  the  domain  pn-sided  over 
f  the  ul>strQctcd  artery.     Pleuritic  exudatimi,  in  so  far  as  it  dota  not  depend  on  an 
kfcctioQS  emlxjlua,  corresponds  in  l>ulk  with  the  extent  of  the  infaretcd  portion. 
Tbe  larger  the  extent  of  the  peripheral   region  infiltrated  with  blood,  the  greater, 
Hferii  parQmt,  will  bo  the  effusion.     But  tiiis  effu'sinn  takes  place  only  after  the 
dcnlopment  of  the  infarction.     It  compresses  the  entire  Inng,  producing  less  effect 
00  the  portion  filled  with  stagnant  blood  than  on  that  leaa  resisting  portion  contain- 
ing iir.    The  danger  of  iufaiction  depends,  in  the  first  place,  on  the  diuiinutiuu  of 
IhrtMrface  where  blood  and  air  meet.     What  good,  then,  can  be  ttccomplisbeJ  by 
•  «(impre83ory  bandage,  which  injures  that  portion  of  the  tissue  capable  of  prrfomi- 
^\\i  functions,  and  does  no  good  to  the  part  tliat  is  incapable  of  action  ?     For  I 
tinnik  that  the  very  hypothetical  advantage  of  its  favoring  reabsorption  must  be 
.nniititrbalanced  by  the  very  ]>ositive  injui^  to  respiration. 

The  doty  of  the  physician,  then,  consists  in  prolonging  life 
in  each  individual  case,  until  the  i;is  medicatrlx  Jiatuns  accom- 
plishes the  healing  process.  It  will  usually  be  necessary  to 
strengthen  the  heart.  Gerhardt '  states  that  digitalis  is  gener- 
ally not  adapted  to  tliis  purpose. 

It  is  unnecessary  to  repeat,  at  this  time,  what  was  so  fnUy  set 
forth  under  the  head  of  croupous  pneumonia,  with  regard  to 
the  classification  and  tlie  use  of  cardiac  stimulants. 

I  likewise  decline  to  enter  into  a  discussion  of  those  thera- 
peutic measures  which,  while  practised  under  the  sanction  of 
medical  authority,  do  not  appear  to  me  to  be  based  on  scientific 
principles. 

•L.  o,,p.  30.  'L,  c.,p.  240, 
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RirtitJKXu.  and  CEdeha. — Alhertini  (Comment,  de  Bonon.  bc.  inst.,  Tom.  I.),  and 
Attrritre  (Observations  anatomiques,  1753J  alone  of  the  earlier  obsorvere  seem 
to  l»afe  had  a  measural>ly  correct  appreciation  of  oedi'tna  of  tlic  lungs.    We  firat 
obtain  a  true  knowledge  of  this  cundition  from  the  excellent  descnption  of  ita 
ltta.t«ii]y  and  sy m|jtoms  by  Lttiniufc,  viho  traced  back  ita  pathological  letsioos 
to  organic  diseaaes  of  the  heart,  to  certain  affections  of  the  lungs,  and  to  a 
serous  diathesis,  and   distinguished   it    from    the  scroua   transudation  which 
occurs  during  the  agonj  of  death. — Lainnec,  TruitC  dc  Tauscultation  uiCdintc, 
1819. — Sodffkin,  Lect.  on  inorh.  anat.,  IL,  p.  137. — Artdntl,  Anntom.  pathul., 
n.,    p.  135,  and  Prttis  d'aniitoinie  patholog-iq^uc.     Paris,  1830. —  Pittrrij,  Clin. 
mC-d.  del'liop.,  lS3S.—Foitrnet,  nccJi.  clin.  sur  rauscultation,  183&,  L,  pp.  290, 
283,  u.    302. —  WiUiam»,   Diseases  of  the  Lungs.     London,  1828.  —  Mendelimohn, 
Archiv   t  physiolog.  Ileillvunde,  1S4.'),  FV.,  p.  2. — Tlie  aamc,  Der  mcchaniiiinus 
der  Respiration  und  Circulation  odor  das  cxplicirte  "Wesen  der  Lungcnhvper- 
imic.     E*rlin.  1S45.—  W'lilUz,  Archiv  g6ner.  de  Mi'decine,  1H54,  M:ii.     Sctiinidt'B 
I  Jabinlciier,  Bd.  83,  p.  Z55.~Kogllin,  Arcliiv  f.  physioL  neilkunde,  XIIL,  1854, 

^H  P-^—Of^Jter,  AUg.  Wien,  med.  Zeitung,  1800,  Nr.  38  a  38.— liohitatuky, 
^H  I^hrb.  der  pathol.  Anat.,  1801,  UL—Ifermatin,  Pfluger's  Archiv  f.  Physiologie, 
PP    HI-.  Jahrg.  1870,  p.  8. 

P  •WT-'-uJV  EcTASis. — Aiiihal,  Precis  d'anat.  path,,  1820. — ILuse,  Anatnmische 
I  ■"'^chreibung  der  Kr'kh'ten  der  Circulations-  und  Respiratiunsorgono.     Leipzig, 

I  ^'^U  p.   S83.— Tlie  same,  Pathol.   Auat.,  L,  p.  2^^.—Rol-itundy,  Lehrhwcii,  3. 

^'^.   1842,  m.,  p.  57;    3.   Aufl..  1801,  III,  p.   4.J.^.SV»rf..,   Alihandliing  iib. 
^'^    o-  I»erc.,  1844,  p.  200.— KrcAow  in  his  Archiv,  1847,  Hd.  I.,  p.  401.— 
p^^**»    BeitrSgc,  z.  pathol.  Anatomie  der  Lungenkrkhten.    Erlangcn,  1860. 
™^'    ^Jerteljahrschr.    IS.'il,  Jahrg.  VITI.,  Heft  3.— //wW,  Compendium  der 
"  -"^"Jisitomie.    Wien,  18.55,  p.  380. — hamhfrt  et  fiohi/i,  MCmoirc  sur  I'indii- 
p   ?'*'  ^*^cr.      Compt.  rend,  dca  sfennc,  Ser.  II.,  Tom.  IL    Paris,  1856     Gaz.  dc 
^'  *  ^^•'5,  29-3L    Schmidt's  Jahrb.,  Jahrg.  88,  p.  \Tl:— Friedreich,  Virchow's 
•toj        *      ^«1  X.,  p.  20L — Bamhirger,  Lehrbuch  der  Eranklieiteu  des.  Ileraeus. 
•  ^  QS-J-,  p.  204.— B«M  Virchow's  Archiv,  Bd.  XVI.,  p.  559,  with  an  Appen- 
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dix  by  Virchow. — Zenher,  Beitrfige  znr  normalen  u.  pathuL  Anatomie  der 
Lungen.  Dresden,  1862.— 5««,  Virchow's  Archiv,  Bd.  XKV.—BinJJkitd, 
PatlioL  Gewcbelchrc,  1-3.  Aofl. — Cvlberg,  Deateches  Archiv  t  kL  Hed.,  Bd.  IL 


AN.£MIA  OF  TIIE  LUNGS. 

Anamia  of  the  lungs  may  be  caused  by  any  very  consider- 
able loss  of  blood.  Thus  it  may  follow  the  wounding  and 
opening  of  any  large  vascular  trunk,  hemorrhages  from  the 
nose,  lungs,  stomach,  intestines,  or  severe  metrorrhagia ;  it  may 
be  due  to  exhaustion  of  the  blood  by  acute  and  chronic  diseases 
(typhus,  tuberculosis,  cancer,  etc.) ;  to  a  diminished  produc- 
tion .of  blood  (chlorosis) ;  to  loss  of  the  fluids  of  the  body  and 
to  general  marasmus ;  and  likewise  to  thickening  of  the  blood 
in  consequence  of  great  loss  of  its  serum  (as  in  cholera,  chronic 
diarrhoea  of  infants,  extensive  burns,  etc.).  As  a  rule,  atrophied, 
inflated,  emphysematous,  and  compressed  lungs  are  likewise 
found  in  a  bloodless  condition. 

An  ana?mic  lung  is  dry,  flaccid,  collapsed,  and  has  no  tur- 
gidity  or  resistance.  In  children  it  is  of  a  whitish-red,  in  adults 
of  a  grayish- white  color,  and  more  or  less  abundantly  speckled 
with  points  of  black  pigment.  The  mucous  membrane  of  the 
bronchi  is  also  pale  and  ansemic.  Occasionally  also  in  adults 
an  intensely  bright  red  condition  of  certain  portions  of  the  lung 
is  observed,  which  was  considered  by  Stokes  to  be  due  to  inflam- 
matory changes.  Rokitansky  opposed  this  explanation,  and 
proved  that  there  are  healthy  portions  of  lung  in  which  respi- 
ration has  persisted  after  the  arrest  of  the  circulation  during  the 
final  agony.  Hence,  the  air  penetrating  the  lungs  comes  repeat- 
edly into  contact  with  the  coagulated  blood  in  the  capillaries, 
and  the  abundant  supply  of  oxygen  produces  the  bright,  fieiy 
red  color.  Furthermore,  the  distribution  of  the  blood  in  an 
anaemic  lung  is  sometimes  irregular,  so  that  the  anterior  por- 
tions of  the  organ  contain  less  than  the  posterior. 

In  anaemia  of  the  lungs  characteristic  symptoms  are  wanting. 
They  coincide  with  those  of  general  anaemia.  If  any  special 
symptom  can  be  ascribed  to  the  lungs,  it  is  the  dyspnoea  which 
now  and  then  accompanies  an  excessive  degree  of  anaemia. 
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Tlie  existence  of  this  affection  can  only  be  conjectured  after 

cOisideration  of  the  etiological  factors  and  the  characteristic 

^ptoms  of  general  aufcmia,  and  after  all  it  is  of  no  jtractlcal 

imprtance,  for  it  requires  no  special   treatment  wliicli   is   not 

alrcifly  indirated  by  the  general  anaemia  or  by  the  diseases 

vrhidi  have  given  rise  to  the  latter. 


^ 


HTPERvEMlA    AND   CEDEMA    OF  TILE   LUNGS. 

Etiology. 


Hy]pr£Bmia  of  the  lungs  is  caused  either  by  an  increased 
detomitiation  of  blood  to  these  organs — active  Jiyperoiviia, 
hjpcrenic  Jluj^imi^  pulmonary  conytstion — or  in  consequence 
of  diinirution  or  retardation  of  the  flow  of  blood  from  them — 
pasdeeir  obstruciife  hypercsinia. 

Pulmcuary  congestion  results  primarily  from  an  increase  of 
|tlie  arferi.l  pressure,  which  may  be  due  to  increased  action  of 
lie  h<iart,or  to  very  extensive  contraction  of  the  arteries  either 
tlie  periphery  of  the  body,  or  of  the  abdominal  viscera,  or  of 
ndividual  >arts  of  the  lungs  themselves. 
Iiicrtasd  action  of  the  heart  is  most  frequently  observed 
out  the  aje  of  puberty,  and  tliereafter  until  tiie  twenty-fourth 
iwentytffth  years  of  age,  in  thos<i  individuals  who  have 
ro«m  rapidv,  and  have  a  long,  narrow  chest,  thin  skin,  slight 
svelopraent  jf  the  thoracic  muscles  and  wide  intercostal  spaces, 
such  persais  trifling  causes,  which  produce  a  sligiit  increase 
the  heart' 3  action,  are  of  ten  sufficient  to  determine  a  congea- 
lof  of  the  Imgs.  This  may  occur  after  any  violent  bodily 
fwtioii,  whici  otiier  person-}  could  endure  with  impunity,  such 
runjiing,  daicing,  riding,  going  up  stairs,  or  climbing  a  hill ; 
ther,  after  moderate  exercise  in  a  cold  atmosi)here,  mental 
Kitennent,  puilic  speaking,  reading  aloud,  singing,  and  also 
W2  the  modeivte  use  of  warm  and  spirituous  drinks.  These 
•Wiciting  caises  may,  when  carried  to  an  extreme,  produce 
i^Bionary  congetion  by  increased  action  of  the  heart,  even 
'hen  no  special  iircdisposition  thereto  exists,  such  as  is  pro- 
Intoa  1 yj  k'bility,  or  by  a  slight  excitability,  a  so-called 
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erethism,  of  the  heart.  Thus  it  may  be  caused  by  riolent  bodily 
exertion,  especially  during  great  heat,  by  excessive  use  of  strong 
liquors,  and,  according  to  Niemeyer,  by  the  psychical  excite- 
ment of  insanity  and  delirium  tremens,  especially  when  the 
patients  have  to  be  controlled  by  force.  Like  Lebert,  I  have 
been  unable  to  convince  myself  of  the  etiological  intiienoe 
ascribed  to  this  last  agent,  although  I  have  frequently  hsd  the 
opportunity  to  observe  the  use  of  the  so-called  strait-'acket. 
The  reason  why  increased  action  of  the  heart  causes  hypjraemia 
of  the  lungs  only,  and  not  a  uniform  distribution  of  the  more 
forcibly  propelled  blood  over  the  whole  body,  is  because  the 
capillaries  of  the  pulmonary  air-cells,  being  for  the  niMt  part 
uncovered  and  exposed,  are,  during  each  inspiration,  suirounded 
by  rarefied  air,  and  do  not  at  the  same  time  receive  from  the 
neighboring  tissue  the  necessary  compensating  presaore  from 
without.  Under  such  circumstances  a  spfecial  incresse  of  the 
blood-pressure  takes  place  in  these  capillaries,  which  become 
greatly  dilated,  and  hypersemia  ensues. 

I  do  not  think  that  erethism  of  the  heart  can  alwiys  be  con- 
sidered the  sole  active  agent  in  the  production  of  pulmonary 
congestion  in  those  individuals  having  narrow  clests,  slight 
muscular  development,  and  thin  skins.  In  such  prsona  there 
are  undoubtedly  other  conditions  influencing  the  pilmonary  cir- 
culation, which  must  be  taken  into  account.  One  of  these, 
although  it  has  not  been  proved  anatomically,  is  relaxation  of 
the  walls  of  the  capillaries,  which  may  be  inherited  and  congeni- 
tal, or  caused  by  constitutional  anomalies,  or  bj  a  variety  of 
otlnjr  diseases  such  as  rachitis,  scrofula,  chlorosis,  etc.  Further, 
the  respiratory  act  seems  to  be  not  unimportact.  Insufficient 
expansion  of  the  chest,  due  to  feebleness  of  the  tloracic  muscles, 
impedes  the  circulation,  and  causes  retardation  and  accumula- 
tion of  blood  in  the  inadequately  distended  lungi. 

Physicians  and  laity  have  long  been  aware  ^f  the  ill  effects 
upon  the  heated  body  of  cold  dn'nA's.  Aside  from  the  many 
chronic  affections  which  may  be  developed  fron  this  cause,  and 
which  do  not  concern  us  at  present,  active  .'wngestion  of  the 
lungs  may  thereby  be  induced,  a  fact  whi(;i  clinical  obsen-a- 
tions  as  well  as  physiological  experiments  seen  to  prove. 
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s  very  hot  August  day  in  Grcifswald,  a  number  of  workmen  were  engaged 

fing  turf  for  a  brewer,  aud  one  of  them,  who  was  about  twenty-eiglit  years  old, 

tit  he  would  cool  the  water  by  placing  it  upon  the  ice  in  the  cellar,  where  the 

I  of  beer  were  cooled.     This  man,  otherwise  of  a  tolerably  strong  buikl,  hud 

[nuderstely  kyphotic  chest.     After  drinking  freely  of  the  ice-cold  water,  while 

piring,  he  woa  suddenly  taken  with  a  sensation  of  great  diatreaa,  and  fell  to  the 

nnd.    I  was  immediately  summoned,  and  found  hiia  ivitli  congested  face,  fixed 

,  wild  cxpresaion,  and  much  dyspnma,  wliile  coarse,  moist  rilles  could  be  heard 

llen  it  a  little  distance;  at  the  same  time  ho  was  coughing,  and  from  time  to  time 

orated  very  frothy  and  bright-red  sputa.     Hia  pulse  was  frequent  and  pretty 

From  what  I  learned  from  the  other  laborers  and  from  the  ayniptoiua,  I  Itad 

)  doubt  that  the  case  was  one  of  acute  congestire  faypcrtcmia  of  the  iunga,  and 

ied  to  bleed  freely  at  once.    "While  the  blood  was  still  floTn-iug,  the  man 

I  to  recover;  the  congestion  of  the  face  subsided,  the  respiration  became  freer, 

pulse  slower,  the  rQles  less  marked,  and  iu  the  course  of  half  an  hour  lie  waa 

much  relieved.     By  means  of  rest,  a  horizontal   position,  diet,  and  a  pretty 

purge,  he  was  enabled  to  go  about  again  without  any  difficulty  a  day  or  two 

The  experiments  in  this  direction,  made  by  Hermann  and 
tGuM  upon  dogs  and  cats,  explain  very  satisfactorily  the  symp- 
Itoms  which  occur  in  man. 


One  or  more  syringcfuls  (capacity  about  55  ctm.)  of  water,  at  a  temperature  of 

Its'  Pahr.,  were  injected  through  an  ccsophagus  tube  into  the  stomachs  of  animals 

•  bad  been  stupefied  with  morphia  and  deprived  of  motion  l>y  means  of  curare, 

[whose  carotid  or  crural  artery  had  been  jircviously  connected  with  tlie  mer- 

Duuometer  of  the  kymografihion.     Immediately  after  each   injection  the 

'roBO  from  40  to  60  mm.  above  the  point  of  average  arterial  pressure,  and 

I  rise  vu  preceded  by  a  sliglit  fall.     That  this  incre-ase  of  pressure  was  due,  not 

'  «n  active  at)8or|)tiun  of  fluid,  but  solely  to  the  influence  of  cold,  is  proved  on  the 

I  hand  by  its  suddennesa,  and  on  the  other  by  its  non-appearance  when  the  same 

|uantit;  of  warm  water  was  injected.     It  was  also  shown  by  the  curves  tiiat  were 

1  uf  the  arterial  pressure,  that,  since  neither  the  frequency  nor  strength  of  the 

*•«  changtnl,  the  effect  waa  not  a  result  of  the  heart's  action,     Hermann 

tncreforc  considers  the  increased  blood- pressure  as  a  direct  result  of  the  intro- 

ouctionof  B  large  amount  of  cold  liquid  into  the  stomach,  inasmuch  as  the  cold 

Pfoduces  through  tho  thin  walls  of  the  stomach  an  impresnion  not  only  upon  the 

miniiti.'  iirt(,ri(^  of  that  organ,  but  also  upon  the  namerous  vessels  of  those  riscera 

^■^""•"n  lie  in  its  immediate  neighborhood — the  liver,  spleen,  diaphragm,  omentum — 

^^P**  especially  upon  those  of  the  loops  of  intestine,  which  arc  constantly  in  contact 

^^P"U,  whereby  the  axleries  of  these  organs  contract  and  cause  a  sodden  rise  in  the 

^^HPl  pressure. 
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imaad 


^^  ntri 


or  hr 


'  tedy  k  sitdd« 
U  feaftft.    Hat  ia  this 
^-"^'df  aad  ■triVinglj  Id 
'->  %e  aaim,  to  the 
■<«d  caqiUuies  of 
siemi  JlurioH  in 
"  "-i-piws  by  whicli 
.'  the  lungs 
riessure  in  the 
ised  bj  at 
_-.  emlxrfian 
tknimbosb  of  the  pulmor 
I  ct  tke  ibdofB.  bj  accamalation  i 
t  of  Ae  pelTJc  and  abdoi 


PnhtMaary  nmfji  itiiM  is  abo  caas^  by  irritanlt  adin 
direeUp  upon  the  retphmionf  oryatUj  for  example,  by  se 
cold,  tspenaUr  ^barp  winds,  less  dteii  by  a  high  degree  of  i 
bat  more  frequently  by  tlhe  inhalation  of  irritating  and 
gpirablit  gases,  such  as  chlorine,  ammonia,  and  carbonic  osid 
Id  these  cases  the  hypenemia  is  ascrilx^I  by  some  to  a 
ing  and  relaxation  of  tLtf  tissue  snrrounding  the  capiUarieo, 
U>  the  diminished  power  of  resistance  to  the  blood-preasur 
resulting  therefrom  (Niemeyer) ;  others  suppMjse  a  direct  inflB 
ence  upon  the  arteries  and  capillaries,  with  relaxation  of  the 
wallh ;  while  others  again  (Seitz)  believe  that  the  irritation 
the  sensory  nerves  exerts  a  reflex  efifect  upon  the  nerves  of  tlw 
cajHllaries. 

(yoiigcstion  of  the  lungs  also  follows  rarefaction  of  the  air\ 
the  pnlmmiary  (dveoli,  consequent  on  narrowing  of  the  glotti 
as  H<!(-ii  in  laryngeal  croup,  in  stenosis  of  the  larynx  cans 
liy  (iiniorH,  or  in  paralysis  of  those  muscles  which  separate 
vocal  cords  (the  jjastinior  crico-arytenoid  muscles).  It  also ( 
com  panics  acute  injlammaiory  conditions  of  the  parcnchyyi^ 
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of  t7i€  lunys,  croupous  and  catarrhal  pnoumonias,  new-p^'owtha — 
Stic"h  aa  cancer  and.  sarcoma — acute  and  clironic  tuberculosis,  etc. 
I  111  the  latter  conditions  the  hypera^niia  seems  to  be  due  partly  to 
'  a  weakened  state  of  the  pan^ncliyma  of  the  lungs,  with  relax- 
ation of  the  walls  of  the  capillaries,  and  partly  to  the  collateral 
fltmon. 

Fassite  or  ohstrnctine  hyperamia — davimmg  of  the  Mood — 
takes  place  whenever  the  flow  from  tlie  pulmonary  veins  is  inter- 
fered with,  and  engorgement  of  the  latter  and  their  capillaries 
18 produced.  This  condition  is  most  frequently  a  result  of  steno- 
*i*and  irisufflciency  of  the  viitral  valves,  whereby,  on  the  one 
hanfl,  the  flow  of  blootl  from  the  left  auricle  is  impeded,  and, 
on  the  other,  the  latter  is  overdtstended  by  the  regurgitated 
Wood,  and  on  account  of  its  thin  muscular  walls  can  but 
Jraperfectly  resist  the  increased  pressure.  Tlie  flow  through 
tlie  pulmonary  veins  is  inevitably  ciieck<?d  thereby.  Ijess  fre- 
qncntl}-,  and  then  only  with  approaching  dissolution  and  com- 
rot'ticing  degeneration  of  the  walls  of  the  heart,  does  passive 
hyptTffimia  accompany  disease  of  the  aortic  valves.  Very  rarely 
it  is  a  result  of  compression  of  the  pulmonary  veins  by  tumors. 
I  In  like  manner  obstruction  of  the  current,  together  with  so- 
callttl  passive  cederaa,  occurs  when  tJte  propulsice  powers  of  the 
heart  eneonnter  increased  resistance,  na  is  the  case  in  croupous 
pDftimonia,  or  when  a  large  pleuritic  effusion  has  taken  place 
npidly. 

^ealcned  action  of  the  heart  is  a  not  less  frequent  catise,  in 
coiiswjnence  of  which  the  blood  is  driven  witli  diminished  force 
lull)  the  arteries  of  the  general  circulntion.  Engorgement  of  the 
I^'t  auricle  necessarily  results,  together  witli  incomplete  dis- 
charge of  the  blood  from  the  pulmonaiy  veins. 

Weakened  heart-action  may  be  due  to  an  asthenic  fenes' 
OfCttrring  in  the  course  of  tlio  acute  exanthemata,  typhoid  or 
pnerperal  fever,  etc.  It  may  also  result  from  less  serious  dis- 
^'ses  occurring  in  old  persons  or  in  individuals  who  are  weak  and 
poorly  nourished,  as  is  the  case  witli  delicate  children,  in  hard 
<^rinlter8,  and  in  the  course  of  long-continued  chronic  diseases,  or 
"isj  be  after  a  loss  of  the  fluids  of  the  body.  Furthermore,  in 
consequence  oi fatty ^  or  of  the  much  rarer  amyloid^  degeneration 
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of  the  heart-muscle,  or  it  may  follow  intlammation  of  the  heart— 
myocardMis.  Again,  there  is  stagnation  of  blood  in  the  lai)gs 
during  the  last  hours  qf  life,  whenever  the  death-struggle  is  lon^ 
and  the  force  of  the  heart  fails  gradually.  In  this  case  thp 
blood  is  driven  into  the  aorta  and  its  divisions  but  slowlj-and 
incompletely,  as  is  clearly  shown  by  the  increasing  weakness  d 
the  pulse,  the  lowering  of  the  temperature,  and  the  cyanosis  of 
the  body. 

Pathological  Anatomy. 

Acvfe  congestion  of  the  hings  is  very  often  a  temporary  con 
dition,  aud,  therefore,  not  always  the  subject  of  an  anatoc 
investigation.    Yet  if  the  congestion  is  very  intense  and 
spread,  death   may  result  very  rapidly — apoplexia  puh 
vascularis.    The  lungs  are  then  found  very  much  engorged,1 
crepitate  less  under  the  finger  than  the  mere  inspection  of  iheic*- 
would  lejid  one  to  suppose.    Their  color  is  dark  red,  and  tli^^ 
vessels  distended ;  if  a  cut  is  made  blood  flows  freely  from  th^^ 
divided  surfaces ;  the  tissue  itself  is  moist,  succulent,  relaxed.^ 
and  its  elasticity  diminished.     The  mucous  membrane  of  the 
bronchi  is  injected  and  covered  with  a  gray  or  reddish  frothj 
mucus. 

In  chraniCy  chiefly  obstructive  hyperfemia,  the  patholo^c 
changes  are  at  first  located  principally  in  the  lower  lobes,  an 
may  thence  spread  gradually  to  the  other  portions.  The  portion 
affected  is  firmer  and  denser,  and  its  weight  is  increased.  Its 
color  varies  from  a  dark  blue  to  a  blackish  red  ;  dark  red  blood 
flows  fieely  from  its  cut  surfaces.  Tlie  interstitial  tissne  » 
swollen,  mfiltrated  with  serum.  The  capillaries  of  the  air-cells 
are  dilated  and  tortuous;  numerous  extravasations  of  blood 
from  the  capillaries  are  frequently  found  in  the  parenchyma. 
These  conditions  are  most  marked  in  the  dependent  (posterior 
and  inferior)  portions  of  the  lungs.  Tlie  gradual  narrowing  of 
the  alviKtli,  caused  by  the  swelling  of  their  walls,  the  dilatation 
and  tortuosity  of  the  vessels,  to  which  more  or  less  collapse  of 
the  lung,  in  consequence  of  incomplete  respiration,  is  often 
added,  cause  the  parenchyma  of  the  lung  to  bear  a  certain 
resemblance,  on  section,  to  the  tissue  of  the  spleen.     Ilence  the 
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t«TTn  splenizaiion  of  the  lung,  by  which  this  condition  is  de- 
scribed. 

Hy|)cracmia  of  the  dependent  portions  of  the  lungs  is  most 
liequeutly  met  with  in  pei-sons  who  are  old  and  debilitat«l,  or 
■wlio  liave  been  woakened  by  serious  attacks  of  illness  (generally 
those  accompanied  by  fever),  and  who  have  been  long  confined 
to  brtl,  in  whom  the  strength  of  the  heart  has  been  lessened  and 
disturbances  of  the  pulmonary  circulation  liave  occurred.  It 
takes  place  in  the  most  dependent  portions,  because  there  the 
circulation  is  the  most  sluggish,  and  is  called  hi/postatic  hyper- 
amla,  or  Jiifposlasis  of  the  lungs.  This  condition  is  generally 
bilateral,  but  it  may  be  limited  to  one  side,  when,  from  some 
eause,  tlie  patient  is  obliged  to  lie  con3tan(;ly  on  the  same  side. 
There  id  quite  often  associated  with  it  a  cellular  desquamative 
and  fibrinous  infiltration  of  the  air-cells,  generally  of  a  lobar 
cliaracfer,  which  gives  to  the  cut  surface  a  granular  and  drier 
and  somewhat  lighter-colored  appearance,  when  compared  with 
the  rtst  of  the  parenchyma,  which  is  moist  and  gorged  witli 
hlood.  This  so-called  hypostatic  pneumonia  is  due  to  per- 
Tertftl  nutrition  of  the  parenchyma  of  the  lung,  the  consequence 
oflong-continued  obstructive  hy|jera;mia. 

BioDchitis  is  often  simultaneously  present,  for  a  hyperffimic 
and  swollen  condition  of  tlu'  mucous  membnme  of  the  bronchi, 
■with  increased  secretion,  is  a  necessary  consequence  not  only  of 
congestion,  but  also  particularly  of  passive  hyperfemia  of  the 
lungs.     The  reason  for  this  is  very  apparent,  when  it  is  borne  in 
mind  that,  according  to  Adriani,  Heale,  Reinay,  and  others,  the 
bronchial  mucous  membrane  is  for  the  most  part  supplied  with 
blood  from  the  pulmonary  artery,  that  without  doubt  the  termi- 
nal capillaries  of  the  pulmonary  and  bronchial  arteries  anasto- 
mose, and  that  the  main  portion  of  the  blood  from  the  bronclu  is 
discharged  from  the  lungs  through  the  pulmonary  veins. 

A  farther  result  of  active  and  passive  hyperjcmia  of  the 
lungs,  and  one  duo  to  the  increased  blood-pressure  upon  the 
walls  of  the  capillaries,  is  the  infiltration  (Laennec),  transuda- 
tion, or  inundation  (Rokitansky)  of  a  serous  fluid  into  the  inter- 
Btitial  tissue  and  into  the  air-cells,  whereby  the  capacity  of  the 
ter  for  air  is  seriously  diminished.     This  condition,  which  we 
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call  pulmonary  cedema,  may,  though  more  rarely,  appear 
denly  during  severe  congestion  of  the  lungs,  and  cause  death 
a  sliort  time.     It  is  developed  less  i-apidly  during  passive  hype 
SBmia,  and,  so  far  as  it  is  a  consequence  of  hypostasis,  represei 
hypostatic  cedema.     Indeed,  in  every  patient  suffering  from  pos 
sive  congestion  of  the  lungs  there  is  more  or  less  o&dema, 
even  in  the  various  diseases  in  which  dissolution  occurs  sloid; 
and  the  propulsive  force  of  the  lieart  gradually  fails,  puhuonaiy 
cederaa  supervenes  during  the  last  moments  and  very  matoriallj 
hastens  death.     It  is  a  matter  of  some  difficulty  after  death  to 
distinguish  between   this  latter  ccdema    and    that  wliich  bu 
occurred  during  life  as  a  result  of  congestion  and  engorgement. 

Qildema  of  the  lungs  may  also  be  the  result  of  a  droptied 
crfsiSy  when  the  serum  of  the  blood  containing  less  albumen  k 
Bolution  presses  through  the  capillary  walls  into  the  intiTstitial 
pulmonary  tissue  and  into  the  air-cells  under  slight  intnvss-' 
cular  jiressure.  This  condition  is  associated  with  cedema  of  the 
Bubcutancous  tissue  and  with  accumulations  of  fluid  in  the 
Berous  cavities  after  various  liemorrhages  or  loss  of  tho  flnidi 
of  the  body.  Occasionally  a  so-called  dropsical  crisis  and  a 
active  or  passive  hypencmia  unite  in  causing  pulmonary  (pd«ia, 
the  amount  of  wliich  is  necessarily  increased  thereby. 

Pulmonary  ondema  occurring  during  a  condition  of  geneul 
dropsy,  nins,  as  a  rule,  a  chronic  course  and  rarely  develop* 
quirkly  throughout  both  lungs.  That  there  is  over  an  idio- 
pathic cedcma  of  the  lungs,  as  Laennec  asserts,  which  nndei 
certain  conditions  may  last  for  months,  is  more  than  doubtful 

CEdema  of  the  lungs  develops  either  in  a  circumscribed  ])<* 
tion  of   th(»  organ,   corresponding  to  that  which  is  the  seat 
hypenemia,  thence  spreading  gradually  over  the  rest  or  remail 
ing  stationary,  or,  less  frequently,  it  involves  from  the  beginnil 
every  portion  of  the  lungs.     An  oedema  which  is  due  to  passi 
hypersemia  and  a  dropsical  crasis  generally  begins  in  the  depe"0* 
ent  inferior  and  posterior  ])ortion3  of  the  lungs  and  spn?Sfc 
upwards  and  forwards.     When  a  patient  has  been  compell 
lie  upon  oni^  side  the  a'dema  is  often  confined  to  the  corresi^ 
ing  lung,  or  is  morf  marked  in  it  than  in  tin;  other.    Whft 
oedema  is  only  an  infiltration  of  the  alveolar  walls,  with  n 
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sion  into  the  alveoli,  it  may  be  termed  interstitial — a  condition 
which  is  more  presumable  from  certain  symptoms  during  life 
than  it  is  demonstrable  post-mortem,  since  before  death  lias 
tuken  place  more  or  less  alveolar  oedema  is  sure  to  have  become 
associated  with  it. 

An  oedematons  lung  is  bloated,  and  firmer  and  heavier  than 
normal,  does  not  collapse  as  much  as  a  healthy  lung  when  the 
chest  is  opened,  and  when  touched  conveys,  according  to  Ilasse, 
the  sensation  of  a  sponge  filled  with  water.  It  is  less  buoyant 
than  the  normal  lung,  and  in  some  cases  sinks  in  water.  In 
acute  a?dema  the  elasticity  is  retained,  or  only  slightly  dimin- 
ished ;  pressure  with  the  finger  produces  some  crepitation,  and 
the  imprint  remains  for  some  time.  In  cJiroiiic  adcnia  the  elas- 
ticity disa])p('ar3  more  and  mor(\  the  tissue  becomes  softer  and 
more  friabln,  and  the  mark  left  by  the  finger  lasts  much  longer. 

The  color  varies  according  to  the  degree  of  the  oedema  and  to 
the  still  pres«'nt  hyi^erajmia,  whether  acute  or  chronic.  The 
more  the  cedema  predominates,  the  paler  is  the  lung,  and  its 
color  a  more  bluish,  red,  or  y<*llo\v-gmy,  while  if  the  hypertemia 
is  the  more  marked  feature  of  the  two,  the  color  is  redder.  In 
general  dropsy  the  lungs  may  be  very  pale  and  entirely  void  of 
blood. 

If  a  lung,  the  seat  of  acute  ccdema,  be  cut  into,  a  very  frotliy, 
pale  red,  yellow,  or  colorless  fluid,  mingled  with  nmch  air,  pours 
out,  and  any  blood  which  is  mixed  with  it  com«js  from  the  seven^d 
vessels.  If  there  is  much  CPdema,  or  if  it  has  been  of  long  stand- 
ing, the  discharge  of  fluid  is  more  copious,  but  less  mix(Kl  with 
air,  and  <;ontains  only  very  minute  air-bu])bles  instead  of  the 
large  ones  which  are  found  in  acut(?  oedema  ;  or  the  parenchyma 
of  the  lung  may  be  entirely  void  of  air  because  the  ti-ansuded 
serum  has  gradually  driven  it  all  from  the  alveoli  and  the 
smalL.T  ])ronchi.  If  the  fluid  does  contain  a  few  large  air- 
bubbh's,  they  come  fi-om  the  larger  bronchi.  The  parenchyma 
therefore  crepitates  but  little  or  not  at  all,  and  is  denser  and 
turgid.  As  the  blood  escapes  from  the  vessels  the  color  becomes 
paler,  and  at  last  a  dirty  gray,  which  feature  is  especially  strik- 
ing when  the  oedema  is  a  consequence  of  a  serous  dyscmsia. 
The  serum  which  flows  from  the  cut  surface  of  such  a  lung  is 
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also  colorless,  and  should  it  have  a  yellow,  or  brown,  or  black 
tint,  the  latter  is  due  to  the  admixture  of  biliary  matter,  or  of 
brown  or  black  diffused  granular  lung-pigment. 

The  bronchi  contain  a  quantity  of  frothy  liquid,  and  if  the 
oedema  has  been  acute  the  mucous  membrane  is  injected,  but  if 
chronic,  it  is  pale,  except  when  catarrh  coexists. 

Besides  the  pulmonary  hemorrhages  which  sometimes  occur 
in  the  course  of  congestion  of  the  lungs,  and  will  be  more  fully 
described  in  the  next  chapter,  we  must  mention  still  another 
condition  which  is  observed  as  a  consequence  of  passive  hyper- 
ajmia,  secondary  to  serious  organic  disease  of  the  mitral  valve, 
and  is  generally  designated  as  brown  induration  (Virchow). 
In  this  case  when  the  thorax  is  opened  the  lungs  project  promi- 
nently and  collapse  but  little.  They  are  very  voluminous,  firm, 
heavy,  and  inelastic,  and  crepitate  but  slightly  under  the  finger. 
The  surface  of  the  lung  varies  in  color  from  a  yellow  to  a  red- 
dish-brown ;  a  cut  surface  is  pretty  smooth,  very  hypersemic, 
and  discharges,  if  pressed,  a  yellow  or  brown  liquid.  The  tissue 
is  finner  than  normal,  its  general  color  more  yellow,  orange,  or 
rust-like,  with  red,  brown,  and  black  spots  of  variable  size  inter- 
spersed. The  walls  of  the  alveoli  are  thickened,  the  cavities  of 
the  latter  are  lessened,  and  contain  less  air ;  at  individual  points 
the  parenchyma  is  void  of  air,  of  a  uniform  dark-brown  color, 
and  sinks  in  water.  Together  with  these  changes  in  the  lungs, 
hemorrhagic  infarctions  are  often  present. 

Rokitansky  affirms  that  a  considerable  augmentation  of  the  interlobular  connec- 
tive tissue  is  associated  with  these  changes  in  the  lungs,  and  lx>th  he  and  Skoda 
describe  it  as  hypertrophy  of  the  lungs.  Andral  thinks  the  coloring  of  the  lungs  is 
incidental  to  tlic  abuornial  induration  caused  by  irritation  of  the  tissue,  an  opinion 
in  which  he  is  partially  sustained  by  Ilassc  (Hasse's  brown  induration).  Dittridi 
and  llesclil  also  recognize  as  tlie  real  cause  of  the  pulmonary  condensation  an  aug- 
mentation or  hypertrophy  of  the  connective  tissue  in  the  alveolar  walls,  to  which 
Bamberger  adds  an  abundant  deposit  of  pigment.  Virchow,  who  was  the  first  to 
understand  the  relation  of  this  affection  to  cardiac  disease,  declared,  even  earlier, 
the  hypertroi)hy  of  the  alveolar  walls  to  be  hypothetical,  and  ascribed  the  paren- 
chymatous induration  to  an  accumulation  of  granular  or  crystallized  pigment  in  the 
interstitial  tissue  and  in  the  ei)ithelial  cells,  whereby  the  latter  become  of  a  oniform 
yellow  color,  or  are  filled  with  yellow,  yellowish-red,  brown,  or  blackish  grannlea. 
Hence  he  designated  this  condition  as  brown  or  piijment  induration.    On  the  other 
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hand,  Isamnert  ana  Robin,  who  call  this  affection  eongettim  ea/m\fieatvm,  believe  in 
a  thickening  of  the  alveolar  walls  produced  by  the  deposition  between  the  normal 
pulmonary  tissue-elements  of  an  amorphous  finely  granular  substance  containing 
numerous  granules  of  hsematine.  Zenker  denies  the  interstitial  augmentation,  espe- 
cially the  thickening  of  the  membrana  propria,  seen  by  so  many,  which  generally 
does  not  exist,  and  explains  the  induration  as  due  to  an  extensive  deposition  of 
granular  pigment,  and  to  an  enormous  new  formation  of  epithelium,  as  was  also 
shown  by  Friedreich  in  one  case.  The  collapse  of  the  pulmonary  alveoli  is  mechani- 
cally prevented  by  means  of  this  accumulation  of  epithelial  cells,  which,  according 
to  Zenker,  who  is  a  disbeliever  in  alveolar  epithelium,  are  drawn  into  the  alveoli 
from  the  small  bronchi  during  the  deep  inspirations  of  patients  suffering  from 
dyspnoea  (Zenker's  pulmonary  condensation  or  catarrhal  condensation).  Buhl,  and 
later  also  Yirchow  and  Colberg,  discovered,  by  microscopical  examination,  that  the 
capillaries  in  the  walls  of  the  pulmonary  air-cells  presented  considerable  dilatations, 
of  which  some  were  simple  and  others  varicose,  with  prolongations  and  loops,  and 
knob-shaped  processes,  which  projected  into  the  alveoli,  materially  diminishing  the 
capacity  of  the  latter,  and  rendering  their  collapse  impossible.  According  to  these 
observers,  vessels  of  this  kind,  when  they  are  empty  of  blood,  resemble  thickening 
of  interstitial  tissue,  and  have  given  rise  to  the  above-mentioned  suppositions  of 
pulmonary  hypertrophy. 

Judging  from  our  own  experience  this  condition  is  one  of 
simple  passive  hypereemia  of  tlie  pulmonary  capillaries,  produc- 
ing dilatation  and  elongation  of  the  latter,  with  escape  of  blood- 
corpuscles  (by  diapedesis)  into  the  alveoli,  and  into  the  intersti- 
tial tissue,  with  subsequent  pigment  change.  Occasionally  we 
have  also  found  a  slight  and  immaterial  thickening  of  the  inter- 
lobular connective-tissue,  and  of  the  muscular  elements,  just 
as  it  frequently  occurs  in  clironic  passive  congestion  of  other 
organs,  the  kidney,  liver,  etc.  In  the  same  way  we  find  here 
and  there,  but  only  as  a  complication,  a  new  formation  of  cells 
in  the  alveolar  epithelium,  a  sort  of  desquamation.  These  and 
similar  appearances  are  sufficient  to  account  for  the  different 
views  of  observers ;  they  only  occur  as  secondary  changes  or 
complications,  and  therefore  of  all  the  appellations  received  by 
them  we  prefer  that  given  them  by  Buhl,  capillary  ectasis. 

As  already  stated,  this  condition  is  most  frequently  associated  with  affections  of 
the  mitral  valve,  chiefly  stenosis,  and  also,  according  to  Zenker,  when  this  ia  com- 
bined with  insufficiency  of  the  same  valves,  and  with  anomalies  of  the  aortic  valves. 
Moreover,  this  pulmonary  lesion  was  met  with  by  Bokitansky  in  a  case  in  which, 
owing  to  a  constricting  induration,  there  was  contraction  of  the  divisions  of  the 
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branch  of  the  pulmonary  artery  at  its  entrance  into  the  tipper  lobe  of  the  right  long. 
A  similar  case  is  reported  by  Colberg,  in  which  there  was  considerable  development 
of  indurated  connective  tissue  at  the  roots  of  both  lungs,  about  and  around  the 
large  vessels  and  bronchi,  and  extending  quite  a  distance  along  the  coarse  of  the 
latter.  Isambert  and  Robin  relate  a  case  in  which  one  lung  was  the  seat  of  tuber- 
culosis, while  portions  of  the  other  presented  indui^tions  similar  to  those  accom- 
panying cardiac  disease.  Dittricb '  also  found  this  condition  in  one  case  unasao- 
ciated  with  heart  disease  or  any  other  lesion  of  the  body,  except  a  well-marked 
catarrh  of  all  the  air-passages.  It  occurred  in  a  young  woman,  eighteen  years  of 
age,  who  was  seized  with  a  relapse  of  acute  pulmonary  catarrh,  and  died  suddenly 
in  an  asthmatic  attack. 

Symptomatology. 

A  sliglit  degree  of  active  pulmonary  hyperaemia  produces  no 
symptoms,  for  the  reason,  as  Niemeyer  very  justly  asserts,  that 
the  dilated  capillaries  offer  a  greater  respiratory  surface  to  the 
air,  and  the  interchange  of  gases  is  facilitated  and  accelerated. 
The  entrance  of  air  is  obstructed  and  the  interchange  of  gases 
interfered  with,  first,  when  the  hyperemia  is  so  intense  that  a 
transudation  of  serum  takes  place  into  the  alveolar  walls,  and  in 
a  small  measure  into  the  alveolar  cavities,  and  when  the  hyper- 
feinia  causes  swelling  of  the  mucous  membrane  of  the  smaller 
l)ronchi,  with  consequent  dimimitiou  of  their  calibre.  Such  a 
condition  unquestionably  exists  in  persons  with  erethism  of  the 
heart  after  severe  bodily  exertion,  moderate  use  of  spirituous 
liquors,  exposure  to  extremes  of  heat  and  cold,  etc.  These 
patients  complain  of  a  sense  of  fulness  and  oppression,  of  "  burst- 
ing of  the  chest,"  and  of  the  feeling  that  they  cannot  take  a 
deep  enough  breath ;  flushing  of  the  face,  increased  frequency  of 
respiration,  more  marked  pulsation  of  the  carotids,  and  a  dry 
short  cough  are  the  other  symptoms  of  this  condition,  which,  on 
account  of  the  accompanying  serous  infiltration  of  the  tissues, 
may  be  called  interstitial  oedema.  Physical  examination  of  the 
patient  reveals  notliing  special  beyond  roughened  vesicular 
respiration  and  a  few  moist  rales.  We  would  here  state  that 
we  cannot  but  believe  that  when  Lebert'  repeatedly  found  a 
slight  dulness  over  the  posterior  portions  of  the  lungs  in  the 

'  Prager  Vierteljahrschrift,  1851,  p.  43,  Anm. 
»  Klinik  der  Brustkr.,  Bd.  I.,  p.  777. 
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"more  interstitial  oedema  of  scarlet  fever  and  of  idiopathic 
acute  nephritis,"  he  had  to  do  with  a  complication  having  other 
anatomical  changes. 

The  symptoms  only  become  of  an  alarming  nature  when  the 
hypersemia  has  increased  to  such  a  degree  that  a  transudation 
of  fluid  upon  the  free  surfaces  of  the  alveoli,  that  is,  a  true  alve- 
olar oedema,  has  taken  place.  Then  the  following  phenomena 
present  themselves :  intense  dyspnoBa,  with  every  now  and  then 
the  appearance  of  suffocation ;  a  sense  of  oppression,  with  terrible 
anxiety  and  fear  of  death  ;  respiration  almost  too  rapid  to  be 
counted ;  violent  action  of  the  heart,  with  strong  pulsation  of  the 
carotids ;  congestion  of  the  face,  and  a  beating  and  throbbing  in 
the  temples.  Furthermore,  the  patients  are  annoyed  with  cough- 
ing^ which  brings  up  considerable  quantities  of  a  serous  frotliy 
liquid,  which  is  sometimes  mixed  with  bright  red  blood,  or  tinted 
by  the  same  a  uniform  red  color. 

Microscopical  examination  shows  an  abundance  of  well- 
formed  corpuscles,  whicli  in  the  last-mentioned  condition  are 
uniformly  diffused  through  the  sputa,  and  are  more  probably 
the  result  of  permeation  through  the  uninjured  but  greatly  dis- 
tended capillary  walls  than  of  rupture  of  these  latter.  AVhen 
rupture  really  does  occur  in  consequence  of  severe  paroxysms  of 
coughing— after  the  inhalation  of  irritating  gases,  etc. — the  blood 
appears  more  in  the  shape  of  streaks  and  spots. 

On  percussion  the  normal  sonorous  resonance  partakes  some- 
what of  a  tympanitic  character.  Auscultation  reveals  during 
both  inspiration  and  expiration  no  vesicular  breathing,  because 
it  is  concealed  by  the  abundant  coarse  and  fine  rales,  which  are 
generally  so  loud  as  to  be  audible  even  at  some  distance  from 
the  patient.  According  to  Oppolzer,  when  the  alveoli  become 
completely  filled  w^ith  fluid,  instead  of  the  just-mentioned  rales 
and  respiratory  sounds,  only  a  distinct  buzzing  and  suction  noise 
are  audible.  In  such  cases  there  may  be  some  dulness  on  per- 
cussion, and,  as  remarked  by  Laennec,  a  certain  amount  of  bron- 
chophony. 

The  more  the  alveoli  become  filled  with  fluid,  the  more  incom- 
pletely does  the  interchange  of  gases  go  on,  and  the  blood 
become  surcharged  with  carbonic  acid.     The  expression  of  the 
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patient  is  more  anxious,  Ms  face  is  pale  and  livid,  the  lips  bloM 
the  body  covered  with  a  cold  clammy  sweat,  the  respiration  pant  j 
ing,  the  jugular  veins  ai-e  swollen,  and  the  pulse,  which  has 
hitherto  been  pretty  full,  becomes  small,  scarcely  to  be  count«i, 
irregular,  and  intermittent ;  finally,  the  pati«*nt  becomes  more 
quiet  and  sinks  into  a  stupor.     As  a  consequence  of  the  paraly- 
sis of  the  bronchial  muscles  by  the  serous  iniiltriition  and  ik 
insensibility  of  the  mucous  membrane,  owing  to  the  gradual  par- 
alysis of  tile  resjiiiatory  nerve-centres  by  the  concomitant  a?dema 
of  the  bi-ain,  the  patient  is  incapable  of  removing  the  contents  ol 
the  bronchi,  so  that  the  coarse  mucous  rales  in  the  trachea  are 
audible  at  quite  a  distance. 

In  passive  hypergemia  the  sufferings  of  the  patient,  the  dys]>- 
na?a  and  the  distressing  cough,  are  frequently  of  a  far  gmnecr 
severit}'  and  duration,  which  is  readily  accounted  for  partly  y^y^ 
their  causative  agents,  especially  the  pre-existing  cardiac  iitl''- - 
tion,  the  incidental  bronchial  catarrh  with  swelling  of  the  muroa-S 
membrane  and  obstruction  of  the  bronclii  with  the  secretions* 
partly  by  tlie  suhseipient  degeneration  of  the  heart,  and  also  by 
the  circulation  having  been  retarded,  instead  of  accelerated  as  i^ 
active  hyperemia.     Tiierefore  we  frequently   see,  without  sJiyT 
ced<nna  being  present,  the  dy^spnoea  and  the  temble  au.viety  »^ 
the  ]:)atient  associated  with  swelling  of  the  jugular  veins,  cyaik^ 
osis  of  the  face,  cold  and  blue  extremities,  a  small,  quick,  fre — 
quently  iiregular  pulse,  and  furthermore,  somnolence  and  dal— 
ness  consequent  upon  a  co-existing  vt-nous  stasis  in  the  brain. 

If   now  a'denui   occurs,    very  naturally  all    these  symptom.^ 
become  intensified,  especially  if  it  comes  on  acutely,  when  deJUB* 
may  speedily^  and  suddenly^  result  from  suffocative  effusion.    ()*■ 
the  other  hand,  tlie  oedema  may  come  on  slowly  and  advana^ 
pari  passu  with  the  increase  of  the  passive  congestion  and  tl»« 
liydrjemic  condition  of  the  blood  consequent  upon  the  genera/ , 
nutritive  disturbances.    In  such  a  case  death  takes  place  s 
with  the  phenomena  of  imperfect  respiration  and  carbonii 
intoxication. 

In  pulmonary/  hypostasis  and  hypostatic  crdeina  the  ^ 
examination  presents,  on  account  of  the  decubitus  of  the 
certain  variations  in  the  inferior  and  posterior  port 
te  
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Inng.  These  are  either  uniformly  bilateral,  or,  if  the  patient 
has  lain  continuously  upon  one  side,  unilateral,  or  more  pro- 
nounced upon  one  side  than  upon  the  other.  According  to  the 
intensity  of  the  hypostasis  and  CBdema  percussion  jdelds  a  tym- 
panitic sound  or  more  or  less  distinct  dulness,  and  auscultation 
weak  vesicular  breathing,  dull,  moist  rales,  or,  if  the  condensa- 
tion of  the  parenchyma  be  more  considerable,  sibilant  rales, 
less  frequently  weak  bronchial  breathing.  If  the  bronchi  are 
obstructed  and  the  respiration  is  superficial,  the  respiratory 
sounds  in  these  portions  of  the  lungs  are  either  very  indistinct 
or  entirely  absent. 

In  those  cases  in  which  the  oedema  of  the  lungs  is  the  result 
of  a  watery  condition  of  the  blood,  following  nepliritis  and  other 
similar  diseases  associated  with  abundant  loss  of  fluid,  it  gener- 
ally occurs  slowly,  and  gives  rise  to  symptoms  which  do  not 
differ  materially  from  those  already  depicted.  An  acute  oedema 
may,  however,  though  not  frequently,  take  place  in  tlie  course 
of  an  acute  nephritis,  as  has  been  reported  by  Lebert. '  More- 
over, during  a  chronic  nephritis,  symptoms  of  an  acute  and  well- 
naarked  paroxysmal  character  sometimes  come  on,  which  must 
be  ascribed  to  oedema  of  the  lungs,  and  I  fully  agree  with  Rosen- 
stein  '  in  believing  the  so-called  urcemic  asthma  to  be  due  to  an 
CBdematous  swelling  of  the  bronchial  mucous  membrane,  and  not 
to  the  effect  of  the  blood-poisoning  upon  the  nerves  governing 
respiration.  In  fact,  that  condition  is  nothing  more  nor  less 
than  an  interstitial  oedema  of  the  lungs,  with  infiltration  and 
swelling  of  the  mucous  membrane  of  the  terminal  bronchi.  I 
have  hitherto  only  observed  this  oedema  in  tliose  patients  in 
whom  during  their  illness  I  could,  from  the  presence  of  symp- 
toms which  are  described  by  Bartels '  as  characteristic  of  primary 
cirrhosis  of  the  kidneys,  diagnosticate  that  affection  and  subse- 
quently verify  it  by  post-mortem  examination.  It  is  certainly 
surprising  that  oedema  of  the  lungs  is  met  with  just  in  those 
patients  who,  while  having  the  contracted  kidneys,  do  not  suffer 
from  extensive  oedema  of  the  surface,  or  from  fluid  accnmula- 

>  Klinik  d.  Braatkrankheiten,  BdL  I.,  p.  785. 

»  Pathol,  u.  Therapie  der  Nierenkrankheiten,  2.  Aufl. ,  p.  196. 

*  Volkmann's  Sammlung  kliniscber  Vortriige,  Nr.  25. 
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tions  in  the  large  internal  cavities  of  the  body,  until  death  is 
near  at  hand.  Judging  from  my  own  experience,  these  cases  of 
nephritis  are  always  found  to  have  associated  with  them  some 
other  complicating  pulmonary  affection,  for  instance,  emphy- 
sema, bronchial  catarrli,  atelectasis,  etc.  Notwithstanding  the 
destruction  of  many  of  the  capillaries  of  the  kidneys  the  second- 
ary hypertrophy  of  the  heart  is  capable  for  a  long  time  of  forcing 
a  large  amount  of  pale  watery  urine  through  the  vascular  tufte 
which  still  remain.  When,  however,  the  heart-action  becoma 
weaker,  there  occurs,  without  any  apparent  special  reason  there- 
for, unless  it  be  the  incidental  diminution  of  the  secretion  of 
urine,  passive  hypercemia  of  the  lungs,  producing  a  serous  effu- 
sion into  the  already  affected  pulmonary  and  bronchial  tissues, 
and  the  well-known  terrible  paroxysms  of  so-called  unemic 
asthma.  Even  the  eating  of  a  hearty  meal  may,  by  distending 
the  abdominal  organs  and  thereby  interfering  with  the  move- 
ments of  the  diaplu-agm,  give  rise  to  passive  congestion  of  the 
thoracic  viscera,  and  if  disease  of  the  lungs  is  already  present,  to 
])aroxysms  similar  to  those  just  mentioned. 

On  November  21st,  1871, 1  was  consulted  by  a  gentleman,  fifty  yean  of  age, 
from  the  country,  who,  according  to  his  own  opinion,  had  enjoyed  jjerfect  health 
up  to  six  weeks  previous.  The  only  ailments  he  had  suffered  from  were  repeated 
attacks  nf  bronchial  catarrh  during  the  winter  seasons.  On  the  10th  of  October, 
he  sought  medical  advice  for  the  first  time,  on  account  of  headaches  recarring  every 
night,  and  which,  he  said,  were  successfully  treated  by  the  administration  of 
quinine.  On  the  19th  of  November  he  had.  without  any  appreciable  cause,  a 
severe  attack  of  dyspnoea,  with  very  intense  licadache.  Two  days  later  I  was  con- 
sulted. Tlie  patient  was  a  man  of  medium  size,  pretty  corpulent,  and  having  a 
well-marked  panniculus  adiposus,  although  he  declared  that  during  the  last  few 
months  he  had  lost  twenty-si.x  i>ounds  in  weight.  He  had  long  been  troubled  with 
constipation.  The  stomach  and  intestines  were  much  distended  with  gas.  The 
face  was  congested,  the  pnecordial  dulness  enlarged,  the  impulse  of  the  heart 
against  the  thoracic  parietes  increased,  and  of  a  lifting  character,  very  distinctly  to 
be  seen  and  felt  in  the  seventh  intercostal  space,  one  finger's  breadth  outside  the 
linea  manimillaris.  Tlie  heart  sounds  were  clear,  the  second  aortic  sound  was  mndi 
intensified  and  accentuated,  the  pulse  full  and  hard.  Bronchial  catarrh  pretty  wdl 
diffused  over  both  lungs,  some  cedema  at  both  ankles.  Urine  very  pale,  moderately 
albuminous,  and  without  any  sediment  of  epithelial  or  fibrinous  casts;  spec  grav. 
1.012.  Quantity  for  the  twenty- four  hours  forty-four  ounces.  Diagnori* :  eontraetti 
kidneys,  teith  tfc^ntlary  liyjiertrophy  of  thf  l^  hfart.     As  the  attacks  of  dyapnoa 
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recurred  daily,  and  the  administration  of  quinine  was  of  no  avrail,  the  patient 
returned  on  the  10th  of  December  to  Amsterdam,  and  placed  himself  under  my 
care.  I  now  remarked  tliat  the  attacks  came  on  daily  towards  seven  o'clock  in  the 
evening,  about  one  or  one  and  a  half  hours  after  the  ingestion  of  a  pretty  hearty 
meal.  While  they  lasted,  the  act  of  inspiration  was  laborious  and  wheezing,  and 
during  its  performance  the  auxiliary  muscles  of  respiration  were  called  into  action ; 
expiration,  also,  was  of  an  active  nature,  and  aided  by  the  abdominal  muscles. 
Very  abundant,  moist,  subcrei)itant  rules  were  audible,  the  action  of  the  heart  was 
irregular,  and  the  pulse  small  and  frequent  The  attacks  at  first  lasted  several 
hours,  but  later,  they  were  considerably  shortened  by  the  administration  of  an 
emetic  fa  grain  of  tartar  omctio  and  twenty-three  of  ipecac  in  a  single  powder). 
Sinapisms  also  were  applied  to  the  chest,  mustard  foot-baths  twice  a  day,  and 
decoction  of  senega  with  thirty  minims  of  auisated  spirit  of  ammonia  ; '  furtlier- 
morc,  the  hearty  meal,  which  had  hitherto  been  taken  at  five  o'clock,  was  divided 
into  several  smaller  ones.  Under  this  plan  of  treatment,  and  the  use  of  infusion 
of  digitalis  during  tiic  day,  with  attention  to  the  free  action  of  the  bowels,  the 
attacks  of  dyspnoea  ceased,  and  the  patient  departed  at  the  end  of  twelve  days 
for  his  home.  I  have  heard  nothing  of  him  since,  except  that  he  died  some  months 
afterwards  with  symptoms  of  general  dropsy. 

Several  months  before,  I  met  witli  a  similar  ca.sc  in  my  clinic,  in  the  person  of  a 
■woman,  forty-five  years  of  age,  having  kyphosis  to  a  marked  degree,  and  who 
entered  the  liospital  on  account  of  her  asthma.  In  this  case  also  the  diagnosis  of 
contracted  kidneys  with  secondary  hypertrophy  of  the  heart  was  readily  made. 
The  asthmatic  attacks  were,  without  exception,  preceded  by  a  diminution  of  the 
secretion  of  urine,  which  after  the  attacks  resumed  its  normal  volume,  or  even  very 
consideraijly  exrecdud  it,  a  circumstance  which  w&s  also  observed  in  the  first  case, 
although,  not  with  the  same  precision,  the  patient  being  in  i)rivate  and  not  in 
hospital  practice,  hi  both  patients  there  were  no  8ym])toms  except  the  headache,  in 
the  first  case,  which  could  be  called  ura;mic,  and  this  experience  has  caused  me  to 
agree  with  Rosenstcin  in  denying  a  blood-jjoisoning  in  the  so-called  asthma  ura?mi- 
cum.  I  could  present  several  other  cases  of  a  similar  kind,  but  an  account  of  them 
here  would  be  out  of  place. 

Course  and  Termination. 

Hypeispmia  may,  as  already  stated,  set  in  acutely,  and  wlien 
only  of  moderate  intensity  disappear,  to  return  again  repeatedly 
under  favoring  circumstances.  When  the  onset  is  sudden  and 
severe,  the  gravest  symptoms  may  come  on  in  a  short  time.  and. 
if  the  patient  is  not  speedily  relieved,  death  may  ensue  through 
suffocative  effusion  in  a  few  hours.     Tliis  acute  hypenemia,  with 


'  Oil  of  anise,  1  part ;  alcohol,  24  parts ;  water  of  ammouia,  5  parts. — German  Ph. 
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consequent  oedema,  13  generally  of  a  congestive  character;  less 
frequently  it  occurs  in  the  course  of  passive  hyperemia,  or  is 
an  accompaniment  of  general  dropsy  and  contracted  kidner?. 
Recovery  from  an  acute  hyperemia  is  generally  associated  Hitfcj 
a  sero-fi"otliy  expectoration,  which  is  wanting,  as  a  rule,  in  iLter-i 
stitial  cedema.     In  other  cases  it  follows  an  increased  secn-tioai 
of  urine.    SIoioIt/  developing  and  chronic  hyperemia  and  cedem  I 
are  fjenerally  the  result  of  passive  congestions,  or  are  an  expre^J 
sion  of  a  watery  condition  of  the  blood.     In  these  cases,  nndefj 
the  influence  of  medical  treatment,  a  gradual  improvement  wiD 
take  place,  only  to  be  followed  again  by  an  aggravation  ofti« 
disease  ;  death  comes  slowly,  though  an  acute  fatal  oedema  miy 
suddenly,  and  without  any  apparent  cause,  supervene  uponi 
chronic  h3'pergemia. 

Prognosis. 

Acute  hyperemia  of  the  lungs,  due  to  erethism  of  the  heart, 
or  to  the  injurious  effects  of  any  of  the  above-mentioned  cauaei 
upon  the  respirator}'  organs,  or  when  associated  with  inflam- 
matory changes  and  new-fonnations  in  the  lungs,  does  not.  in 
the  majority  of  cases,  entail  any  direct  danger,  as  it  speedilv 
disap]iears  either  spontaneously  or  after  proper  dietetic 
nicdical  tretttnu'ut.  It  not  iinfrequently  gives  rise  to  lim 
rluiges,  whicli  will  be  spoken  of  in  the  next  chapter,  andwki  . 
likewise,  as  a  rule,  are  speedily  recovered  from.  The  prognoa* 
of  passive  hypercemia  depends  upon  the  disease  of  whicli  it  is s 
result. 

(Ed ana  of  the  lungs  is  always  a  critical  symptom  "when  it^ 
occurs  as  the  last  scene  in  certain  diseases,  or  as  an  indication  ( 
obstructions  in  the  circulation  which  cannot  possibly  be  removedj 
Wln'U  it  comes  on  suddenly  and  severely  in  the  coui-se  "* 
acute  hypera^mia.  a  fatal  termination  results  iu  the  maj( 
cases ;  subacute  oedema  of  a  congestive  character  will  y 
apiiropriate   treatment.      The   acute   interstitial   cedema, 
sometimes  occurs  with   contracted   kidneys,   does  not  » 
entail  a  directly  fatal  result,  for  I  have  never  yet  heard  of 
case.  4 
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Diagnosis. 


The  diagnosis  of  hyperaemia  of  the  lungs  is  based  principally 
upon  the  exciting  causes,  which  wiU  also  determine  whether  that 
condition  is  of  an  active  or  passive  nature.  Furthermore,  the 
above-mentioned  symptoms  must  be  carefully  considered,  and 
should  they  be  indistinctly  expressed,  the  disease  can  often  only 
be  presumed.  The  advent  of  alveolar  oedema  during  pulmonary 
hypersemia  is  determined  partly  by  the  degree  of  the  dyspnoea, 
partly  by  the  copious,  thin,  sero-frothy,  reddish  expectoration, 
and  also  by  the  results  of  percussion  and  auscultation,  espe- 
cially the  widely  diffused,  moist,  subcrepitant,  and  mucous 
rS,les,  When  the  oedema  results  from  a  watery  condition  of  the 
blood,  the  anasarca  and  the  effusion  of  fluid  into  the  serous 
cavities  are  to  be  considered  in  the  diagnosis.  In  the  oedema 
associated  with  contracted  kidneys,  the  condition  of  the  urine 
is  of  special  importance :  the  amount  of  albumen,  the  low  spe- 
cific gravity,  the  light  color,  the  decrease  of  the  urinary  secre- 
tion before,  and  its  increase  after  the  attack.  The  demonstration 
of  some  form  of  hypertrophy  of  the  heart,  or  of  pre-existing 
pulmonary  and  bronchial  affections,  is  also  of  great  moment. 

The  diagnosis  of  capillary  eciasis  can  only  be  made  witli 
certainty  in  very  few  cases,  because  the  bloody  expectoi-ation 
and  dyspnoea  may  depend  upon  passive  hypersemia,  due  to 
co-existing  heart  disease,  although  it  is  true  that  these  symp- 
toms are  more  intense  in  capillary  ectasis,  owing  to  the  alveoli 
being  much  diminished  in  capacity,  and  hence  capable  of  admit- 
ting less  air.  This  is,  however,  only  a  quantitative  difference, 
which  cannot  be  of  much  diagnostic  value.  Careful  attention 
should  be  directed  to  the  existing  mitral  disease,  and  also, 
according  to  Bamberger,  to  the  very  marked  and  uniform  dimi- 
nution of  resonance  over  the  whole  thorax,  while  vesicular  res- 
piration still  continues  to  be  audible,  though  accompanied  by 
the  characteristics  of  a  catarrh ;  and  further,  to  the  mucous,  and 
frequently  bloody  expectoration,  which  often  contains  consider- 
able quantities  of  pigment  cells.  According  to  Zenker,  in  the 
gravest  cases  dulness  on  percussion  is  materially  increased,  and 
the  respiratory  sounds  are  of  a  decidedly  bronchial  character,  so 
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that  tlie  slow  progress  of  the  disease  is  the  onlj  feature  wlM  | 
distinguishes  it  from   a  croupous  pneumonia.      A  differ^niiil  I 
diagnosis  between  capillary  ectasis  and  pulmonary  infarctioni. 
under  these  circumstances,  is  scarcely  possible. 


TREATMENT. 

The  exciting  causes  should  if  possible  be  removed  ;  thus  if  a 
predisposition  to  increased  action  of  the  heart  exist,  all  mental 
excitements,  bodily  exertions,  hot  and  exciting  drinks,  as  well  as.  j 
the  respii-atioii  of  a  cold,  hot,  dusty,  or  polluted  atmosphen 
should  be  most  carefully  avoided.     In  those  cases  in  which 
slightest  causes  produce  erethism  of  the  heart,  I  recomm»^D(L, 
together  with  a  good  nourishing,  non-exciting  diet,  the  use  of 
the  milk,  whey,  and  grape  cui'es,  and  that  the  patient  shoalc 
remain  as  much  as  possible  in  the  fresh  air  and  wash  his  br 
every  nini-ning  with  a  cold  wet  sponge,  followed  by  eneigeti* 
rubbing  witli  a  rough  bath-towel,  bath-glove,  or  brush.    Arit 
draughts  .should  be  given  :  cream  of  tartar,  Hallers  acideUxir,' 
sulphuric,  muriatic,  or  pho.sphoric  acids,  and  under  certain  coa- 
ditions  tinctur-e  of  digitalis,  fifteen  drops  four  times  a  day,  ala 
or  combined  with  IlMlIer's  acid,  or  twenty  drops  four  timesadk^ 
of  the  vinegar  of  digitalis.'     In  the  prophylaxis  the  aforem* 
tioned   causative  agents  should    be   carefully  borne  in  minA- 
Wlu're    passive  hyperemia   oi'curs    in   consequence  of  sev 
a.slhi'nic   fever,  th<^   indications  are,  a   frequent  change  of  tl 
patient's  position  and  tlie  administration  of  excitants  and  stimi 
lants,  such  as  the  preparations  of  ammonia,  camphor,  mask,ai 
strong  wines.    In  rerj/  r/rarf^  acute  hpperamia  of  the  hinffs.^^>' 
nciite  nxli'iiia,  tiie  following  important  therapeutical  indicari'  ' 
lire  to  be  iiii't.    As  dhninuthn  of  the  nolwnie  of  the  blood  reli- 
the  blood  }uessure  and  repletion  of  the  vascular  system, 
further  transudation  of  serum  may  thereby  be  prevente' 
the   absorption   of    the   exuded   lluid   in   the   lungs    proi 


<  Fare  fiulphurio  acid,  1  part :  tvdil  by  drops,  whOe  stlrrm^,  to  aloohoL  t 
German  Pli. 

'  T>\fi\lu\in\f^ym.  cut,  1  part;  alcohol  1  part;  pare  rinegv,  9  p«rta.  Hat 
eight  (Inys.  express  atid  filter.  —  Germnii  Ph. 
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Hence,  in  a  motlerately  well-nourislied  patient  a  bold  venesection 
sliould  be  piuctised.  A  condition  of  general  diopsy,  during 
chronic  nephritis  for  example,  contraindicates  this  procedure, 
as  then  the  blood  is  already  in  an  extremely  watery  condition, 
•which  bloodletting  would  only  serve  to  increase.  It  is  different, 
however,  in  interstitial  oedema  associated  with  chronic  contracted 
kidneys.  In  tliis  case  the  patient  is  generally  in  fair  health  and 
in  good  condition,  and  the  blood  less  hydrjemic,  as  the  loss  of 
albumen  with  the  urine  is  evidently  less  than  with  the  enlarged 
kidneys,  which  are  much  more  prone  to  give  rise  to  a  condition 
of  general  dropsy.  Tlierefore,  if  emetics  and  derivations  to  the 
skin  and  bowels,  etc.,  prove  of  no  avail,  and  the  oedema  is  of  so 
severe  a  grade  as  to  endanger  life,  there  should  be  no  hesitation 
in  resorting  to  a  general  bloodletting. 

In  those  cases  also  in  which  symptoms  of  incipient  cedema  of 
the  brain  set  in,  venesection  is  indicated,  whereby  the  same 
advantages  are  obtained  for  the  brain  as  for  the  lungs,  that  is,  a 
resorption  of  the  effused  fluid.  General  bloodletting  is  contra- 
indicated  only  in  those  cases  in  which,  according  to  Oppolzer, 
somnolence  is  associated  with  an  irregular  pulse  and  an  occa- 
sional intermission  of  respiiution,  indicating  an  oedema  of  the 
medulla  oblongata,  for  the  irregularity  of  both  pulse  and  respi- 
ration would  thereby  bo  increased,  and  death  might  occur  during 
tlie  operation.  This  procedure  is  also  indicated  in  cases  of 
extensive  acute  croupous  pneumonia,  when  the  healthy  portions 
of  the  lungs  become  intensely  hyperaemic  and  the  heart  has  not 
sufficient  force  to  propel  the  blood  through  them.  In  such  cases 
a  diminution  of  the  volume  of  blood  will  be  a  direct  advantage, 
especially  if  in  debilitated  individuals  the  venesection  be  pre- 
ceded and  followed  by  the  free  administration  of  stimulants.  I 
have  employed  this  mode  of  treatment  even  in  old,  not  particu- 
larly robust  patients  of  about  the  age  of  fifty  years,  who  had 
already  been  given  up  by  me,  and  who  were  nevertheless  saved 
by  this  means. 

A  second  indication  is  the  removal  of  the  fluid  exuded  into 
the  alveoli  by  the  promotion  of  expectoration.  This  is  best  ful- 
filled by  emetics,  such  as  tartar  emetic  combined  ^vith  ipecac, 
sulphate  of  copper  and  hydrochlorate  of  apomorpliia.   Tlie  latter 
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is  better  employed  subcutaneously,  from  one-eleventh  to  one- 
of  a  grain  at  a  dose,  and  should  have  the  preference  in  vi 
urgent  cases  on  account  of  its  prompt  and  certain  action, 
because  ol  the  absence  of  all  unpk^asant  at;cessory  effects.  En»-1 
tics  are,  however,  contraindicated  whenever  the  patient's  strei^ 
is  at  a  minimum,  the  nervous  force  diminished,  and  the  oeir 
appi'oach  of  death  threatens,  as  they  would  then  only  hasten  tie 
collapse.  When  the  hypersemia  comes  on  less  acutely,  and  tk 
fluid  exiided  into  the  alveoli  and  bronchi  is  only  partially  e.^ 
torated  because  the  contractility  of  the  bronchi  and  the  sensibil- 
ity of  the  mucous  membrane  are  diminished,  then  it  is  well  to 
use  ipecac,  or  such  expectorants  as  stimulate  and  excit*  tl», 
mucous  membrane,  such  as  arnica,  seneka,  benzoic  acid,  etc, 

Derivation  to  the  skin,  intestines^  and,  under  certain  circnin- 
stances,  to  the  kidneys,  may  be  employed  as  an  adjunct  to  the 
other  modes  of  treatment  in  acute  axlema.  Likewise  in  tk 
gravest  cases  of  active  hypera?mia  and  acute  oedema,  besides 
venesection  it  is  well  to  employ  mustard  plasters  on  the  breeat 
and  inferior  extremities,  warm  hand-  and,  if  pi-acticable,  foot- 
baths of  lye  or  mustard,  and  embrocations  \rith  spirit  of  mns-J 
tard."  The  derivant  mode  of  treatment  is  also  of  value  in 
cases  in  wiiii;li,  venesection  having  been  practised,  hyp^riemif' 
with  a'deina  again  sets  in,  ov  in  which  for  the  above-meEtioiwd 
reasons  bloodletting  is  contraindicated.  In  strong  indivjdnal* 
derivation  nuiy  be  practised  upon  the  intestines  by  means  of 
calumcl  and  jahip,  senna,  castor  or  croton  oil,  etc.,  or  bystimU' 
latirig  injectinns  into  the  rectum. 

Derivation  to  the  kidneys  is  chiefly  indicated  in  acute  opdetnlj 
witli  rai'diac  disease,  and  the  mtist  efficient  means  for  that 
pose  is  itifiisioii  of  digitalis  in  dose^s  of  one  or  two  teaspoonfi 
every  two  hours,  the  diuri-tic  elfect  of  whicli  is  entirely  owing 
the  increased  arterial  pressure  produced  by  it.     Lebert 
mends  digitalis  in  alTections  of  the  heart  associated  v 
disease.     1  myself  gave  it  with  excellent  results 
already  cited,  and  also  in  a  thm" 


'  Oi]  nf  mustard.  1  ]>nrt ;  tUooh 
'  Doublo  tlicac  doses  for  i 
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increased  in  frequency  and  irregular.  In  cases  of  contracted 
kidneys,  where  the  oedema  of  tlie  lungs  depends  likewise  upon  a 
passive  congestion  of  those  organs  which  the  heart  strives  to 
remove  by  force,  the  administration  of  digitalis,  by  decreasing 
the  frequency  of  the  heart's  action,  controlling  its  irregularity 
and  increasing  its  energy,  will  undoubtedly  be  followed  by  good 
results.  Digitalis  is  contraindicated  whenever  there  are  distur- 
bances of  innervation  on  the  part  of  the  medulla  oblongata, 
especially  irregular  respiration,  as  it  can  then  only  increase 
these  threatening  features.  Under  such  circumstances  it  would, 
according  to  Lebert,  be  justifiable  to  administer  digitalis  com- 
bined with  stimulants  (the  prepai-ations  of  ammonia,  camphor, 
benzoin,  etc.),  or,  still  better,  to  give  the  latter  for  a  while  until 
the  innervation  had  been  revived  and  restored,  and  then  follow 
with  the  digitalis.  All  other  diurectic  means  are  of  no  avail  m 
acute  oedema,  even  in  cases  of  contracted  kidneys,  in  which  the 
attacks  are  preceded  by  a  diminished  urinary  secretion,  since  the 
latter  is  only  due  to  a  diminution  in  the  force  of  the  heart's 
action. 

A  final  indication  is  furnished  by  the  weakened  innerva- 
vation  accompanied  by  irregularities  in  the  respiratory  acts. 
The  most  effective  means  under  such  circumstances,  besides 
expectorants,  are  the  preparations  of  ammonia,  ether,  camphor, 
musk — the  latter  also  given  subcutaneously,  as  the  tincture  of 
musk,'  in  doses  of  from  twelve  to  fifteen  drops — and  the  strong 
wines — Madeira,  port,  etc. 

As  a  special  remedy  for  disturbance  of  the  circulation  and 
respiration,  Oppolzer  recommends  quinine,  and  Traube  speaks 
highly  of  the  acetate  of  lead — three-quarters  of  a  grain  every 
hour — ^for  oedema  of  the  lungs. 

A  limitation  of  the  above-mentioned  therapeutical  indications 
is  necessary  in  chronic  passive  hypercemia  with  oedema.  Thus, 
venesection  is  applicable  only  rarely,  and  in  the  most  extreme 
cases,  because  the  hydrsemia  is  increased  by  it,  and  the  dispo- 
sition to  serous  exudations  thereby  augmented.     Bloodletting 


>  Mask,  1  part :  tritaiate  thoroughlj  with  distilled  water,  25  parts ;  add  dilute  alco- 
hol, 25  parts;  prepare  by  maceration. — Oerman  Ph. 
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is  likewise  injurious  during  a  condition  of  general  dropsy,  as  iir-x:  i 
Bright' s  disease.  In  the  latter  case  I  have  seen  good  i"esulte=  :^ 
follow  from  wrapping  the  lower  extremities  in  warm,  wet  cloths^  j=r=s 
then  covering  these  with  blankets,  and  causing  the  patient  tc-*  z(] 
pass  several  hours  daily  in  this  condition.  In  cases  of  cardiacs  jc 
disease  the  treatment  by  derivations  is  worthy  of  trial,  and  ir'^cji 
moderately  strong  persons  by  mea-ns  of  the  bowels  or  kidnej-s  ,^. 

Digitalis  is  undoubtedly  here  also  the  best  diuretic,  as  it  regu  .. 

lates  the  action  of  the  heart,  increases  the  blood-pressure  in  tli— — ^ 
aortic  system  and  thereby  frequently  gives  rise  to  free  diuresis^  . 
It  is  also  occasionally  possible  to  rid  the  patient  of  his  genens^  J 
droi)sy  and  pulmonary  oedema,  if  only  for  a  short  period,  h^^ 
means  of  other  diuretics  (cream  of  tartar  with  nitre,  acetate  of 
potash,  and  boro-tartrate  of  potash).    Expectorants  also  will  be 
of  service  in  the  treatment.     It  is  rational  to  treat  the  funda- 
mental disease  at  least  symptomatically,  above  all  to  counteract 
the  watery  character  of  the  blood  by  means  of  tonics,  quinine 
and  iron,  and  an  appropriate  diet,  as  well  as  to  excite  the  grad- 
ually failing  forces  of  the  heart  by  means  of  stimulants. 


iL  pathoL,  01)s.  XVI.  hist.  1.— /y/i(o«r.  Hist,  pliilos.  pt  mM.  dca 
pes,  1815,  L,  240.—CniB/-i/Aier,  Essai  8ur  I'anHt.  i>atliol.,  ISltt,  IL,  p. 
Inat.  pathoL,  1838,  111.,  and  Diet,  en  XV..  Vol.  HI.,  278.— TToAn- 
let  den  Lungenschlagfluss,  1818. — fja^nnre,  Traitfi  de  rftusciiltation 
— Bfuillaud,  Archiv.  giSner.,  1828.  T.  13,  p.  :192.— 7V>ir/i*«(ff,  Cyclnp. 
ded.,  1833,  L,  134.— fiwA-^/'^u,  Archiv  g6n.,  1836,  3  8er.,  T.  12,  p. 
ope,  Principles  and  Illustrations  of  Morijid  Anatomy,  London,  1H34. 
>t  Keynaud,  Diet.  1837,  un  XXX..  Vol.  XV..  \25.—Oi-ndnii,  Tniitd 
88,  T.  L,  pp.  138  and  im.—Afdrnl,  Anat.  path.,  II.,  p.  130.— 
lect.  on  roorb.  aaat.  IL,  p.  118. — Hamw,  Pattioloft.  Anatomie,  IMl, 
—Roiitamln/y  Lelirbaeh  der  patK.  Auat..  3.  Ahdr.,  1842.  IIL.  p.  72. 
.861,  in.,  p.  70.— ^mr^«,  Clin,  med.,  1843.  2%~  William*,  Med. 
3,  Oct  2fi.-~Boch,hilit.  Pra;,n?r  Viertcljaiirschr.,  1W6,  Bil  X,  L,  3.— 
t,  Handbucb  dcr  Pathologic  uad  Thempie.  Stuttgart,  1H40,  BiL 
nfffT,  Casper's  Wochcnsclirift  1847,  Xrs.  3  and  A.—Dittrtrh,  Bci- 
patholog.  .\natoinie  der  Lungenkranklicitcn.  Erliinj^en,  18.jO. — 
hnj^man-Sp^fr,  Monthly  .loiirn.,  1831,  Ort  i  Schmidt's  Jahrli.,  Bd. 
— Hnffinann,  Uc-hcr  die  Blutung  in  dc^n  Luftwegcn,  Diss.  Erlangcn, 
ehAW,  Oesammt-lte  Abhandlungen,  18.'56,  p.  321. — Jfftrhl,  Prsg.  Vicr- 
,  1857,  Bd.  IL,  p.  2\.—S<inhi,  Allgtm.  Wien  medic.  Zeitung,  \^(\0, 
gerVicrtcljahrechr.,  ISftl,  Bd.  L;  Wien  med.  Zeitung.  1862,  Xr.  33.— 
irehow'a  Archiv,  1862,  Bd.  XXV.,  pp.  808  u.  AZZ.—Gerhardt, 
d.  Zeit«chrift,  1864,  Bd.  V.,  21\.—Bur'jer,  VcrhSltni«s  der  Bronchial- 
mhlutungcn  znr  Lungcnschwindsucht  Dis-sc-rt  TQInngCTi,  1864. — 
Diagnose  dcs  hSraorrh.  Infarktes.  Dissert.  TubingcB,  1865. —  Oytton, 
'or.  Mod.-Cbir.  Rev.,  1806.  Apr.  (Ilirsch  u.  Vircbow's  Jahresb.  18M, 
—  Oppoita't  Vorlesungen  uber  spec.  Pathologic  und  Tber.,  von  Stof- 
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Berl.  klin.  Woclienschr.,  1869,  Nr.  17. — Burdm-Sander$on,  The  Lancet,  1868, 
L,  p.  o-ZS.—Scoda,  Wien  med.  Presse,  1870,  p.  13— J7.  W^er,  Clin.  Societj 
Tranaactions,  1870  (Med.  Centralbl.,  1870,  p.  93).—Bster,  L'union  m&t,  1870, 
96.— Johnson,  Brit  Med.  Joum.,  1870,  Feb.  12. — Bradburg,  Ibidem,  1871,  Sept 
2. — F.  von  Niemeyer,  Specielle  Pathologic  und  Therapie,  in  den  verechiedeoen 
Auflagen  und  9.  Aufl.  heransgegeben  von  Seitz,  1874. — Perl  und  Lipnuaai, 
Virchow's  Archiv,  Bd.  61,  p.  558. — Sommerbrodt,  Untersnchungen  Qb?r  Lung- 
enblutung.  Centralblatt  f.  med.  Wissenseh.,  1871,  Nr.  48,  und  Virchow'i 
Archiv,  Bd.  55,  p.  165. — RiamuMen,  Hospit.  Tidende,  1871,  und  med.  Cen- 
tralbl., 1871,  p.  715. — CohnJieim,  Untersnchungen  fiber  den  embolischen  P.tv 
cess.  Berlin,  1872. — Lehert,  Klinik  der  Brustkrankheiten,  1874. — Pknulit, 
Deutsches  Archiv,  Bd.  XII.,  p.  13. 

Hemorrhages  from  the  respiratory  organs — Hamoptoe—^sA 
expectoration  of  blood — Hemoptysis — are  only  symptoms  of 
various  morbid  processes,  and  arise  partly  by  rupture  of  vessels, 
partly  by  diapedesis  taking  place  in  the  larynx,  trachea,  the 
large  and  small  bronchi,  or  in  the  parenchyma  itself  of  the 
lungs.  Bronchial  hemorrhages,  especially  those  occurring  in 
the  smaller  and  terminal  bronchi,  are  by  far  the  most  frequent, 
whilst  hemorrhages  of  the  larynx,  trachea,  and  larger  bronchi 
are  comparatively  rare ;  less  frequent,  too,  than  the  bronchial,  is 
parenchymatous  hemorrhage  of  the  lung.  In  this  case  the 
hemorrhage  is  either  confined  and  sharply  outlined,  causing  dis- 
placement, but  no  destruction  of  the  parenchyma — hemorrhagic 
iTifarction — or  it  is  abundant  and  more  diffuse,  causing  destruc- 
tion of  the  lung  tissue,  with  the  formation  of  cavities — pulmo- 
nary apoplexy. 

Disregarding  for  the  present  hemorrhages  of  the  trachea  and 
larynx,  we  will  confine  our  discussion  to  those  of  the  bronchi 
and  lungs. 

HISTORY, 

In  early  times,  when  disease  was  symptomatically  regarded, 
only  those  hemorrhages  were  recognized  which  were  character- 
ized by  the  expectoration  of  blood,  and,  according  to  the  amount 
of  the  latter,  two  morbid  processes  were  distinguished,  hemop- 
tysis and  pneumorrhagia.  Pulmonary  hemorrhages  were  first 
classified  anatomically  by  Latmnec,  who  divided  bronchial  hem- 
orrhages (exudation,  diapedesis  of  blood  upon  the  free  surface 
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of  the  bronchi)  from  other  pulmonary  hemorrhages,  the  most 
serious  of  which  represent  pulmonary  apoplexy,  and  the  less 
serious  hcsmopioic  engorgement  (infarction).  In  his  description 
of  the  anatomical  characteristics  he  dwells  particularly  upon 
the  differences  between  the  latter  and  pneumonic  infiltrations, 
and  post-mortem  engorgement ;  he  describes  the  symptoms 
fully,  and  establishes  a  sure  diagnosis.  It  has,  in  fact,  been 
impossible  since  then  to  make  any  material  addition  to  Laen- 
nec's  excellent  anatomical  description ;  yet  concerning  the  mode 
in  which  the  haemoptoic  infarction  is  produced,  a  subject  passed 
over  in  silence  by  Laennec,  the  greatest  variety  of  opinions  have 
been  advanced,  and  only  the  investigations  of  the  last  few  years 
have  satisfactorily  explained  this  process.  Bochdalek  believes 
that  the  infarction  depends  upon  an  inflammation  of  the  smaller 
and  terminal  branches  of  the  pulmonary  arteries  in  the  diseased 
area,  and  that  the  plugs  of  fibrine  found  by  him  in  the  calibre  of 
the  vessels  represent  the  inflammatory  products  thrown  out  from 
the  lining  membrane  of  the  arteries.  Engel  declares  it  to  be  a 
morbid  process  resulting  from  inflammation  or  from  inflam- 
matory stasis.  Dittrich  attributes  infarction  to  a  morbid  condi- 
tion of  the  pulmonary  arteries,  consisting  either  in  a  very  great 
dilatation  of  the  calibre,  or  in  a  fatty  degeneration  of  their  walls, 
extending  even  to  the  terminal  branches,  or  in  a  sort  of  sub- 
acute inflammation  with  fibrinous  exudation  between  the  coats 
of  the  vessels,  and  consequent  thickening  (arteriitis  chronica). 
These  changes  which,  especially  when  mitral  insufiiciency  and 
stenosis  are  present,  are  associated  with  subsequent  dilatation 
and  hypertrophy  of  the  right  ventricle,  are  looked  upon  by  him 
as  a  result  of  an  increased  blood  pressure  in  the  pulmonary 
artery,  whereby  the  resisting  power  of  the  walls  of  the  vessels  is 
diminished.  Bouillaud,  Payet,  and  Dittrich  consider  the  fibri- 
nous plugs  found  in  the  branches  of  the  pulmonary  artery  as 
secondary  products,  and  as  a  result  of  the  blood-stasis  and 
obstructed  capillary  circulation  in  that  portion  of  the  lung 
which  is  the  seat  of  the  infarction.  Heschl  looks  upon  hemor- 
rhagic infarction  as  a  circumscribed  inflammation  of  the  lung, 
generally  accompanied  by  epithelial  changes,  and  occasionally 
by  hyperaemia  and  hemorrhage — the  latter  dependent  partly 
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upon  predisposition,  and  partly  upon  the  obstruction  of  the  pul- 
monary circulation  caused  by  the  heart  disease.  VirchoVs 
investigations  of  thrombosis  and  embolism  first  led  to  new  views 
concerning  the  development  of  infarction.  Although  Virchow 
did  not  succeed  in  producing  artificially  in  animals  a  condition 
similar  to  hemorrhagic  pulmonary  infarction  in  man,  yet  he 
showed  it  was  probable  that  the  latter  was  due  to  arterial 
embolism.  Rokitansky  was  the  first  to  declare  positively  that 
all  infarctions  were  caused  by  occlusion  of  the  finest  branches  of 
the  pulmonary  artery  and  their  capillaries,  "inasmuch  as  a  col- 
lateral hyperaemia  was  thereby  produced,  resulting  in  hemor- 
rhage and  exudation."  Cohnheim  has  recently,  by  means  of 
his  experimental  researches,  confirmed  the  theory  that  infarc- 
tions arise  from  emboli,  and  has  followed  their  development  step 
by  step  with  the  microscope.  The  clinica|l  diagnosis  of  infarction 
has  been  facilitated  chiefly  by  Wunderlich,  Niemeyer,  Gerhanlt, 
and  others. 

ETIOLOGY. 

Small  hemorrhages  take  place  by  diapedesis,  when  the  blood- 
corpuscles  pass  through  the  uninjured  capillary  walls,  large 
ones  by  rapture  of  the  vessels. 

Bronchial  hemorrhages,  the  most  frequent  form  met  with, 
rarely  have  a  traumatic  origin.  They  are  caused,  for  the  most 
part,  by  all  those  agents  which  engender  hypercemia  of  the 
l^ronc-hial  mucous  membrane,  whether  that  condition  be  due  to 
increased  afflux  of  blood  or  to  passive  congestion.  Hence,  they 
not  infrequently  come  on  during  severe  attacks  of  acute  bron- 
chial catarrh  with  violent  coughing,  also  during  whooping-cough, 
the  acute  exanthemata,  acute  pneumonia,  etc. ;  they  are  also 
produced  by  irritation  of  the  air- passages  caused  by  inhalation 
of  irritating  gases,  by  the  effects  of  extreme  degrees  of  heat  and 
cold,  by  p<'vere  strains  and  bodily  exertion,  and  especially  by 
over-exertion  of  the  respiratory  organs  by  shouting,  speaking, 
and  singing.  They  are  caused,  furthermore,  by  the  deposit  of 
tubercles  in  the  bronchial  mucous  membrane  and  in  the  paren- 
chyma of  the  lung,  and  also  by  serious  disorders  of  the  circula- 
tion resulting  from  heart  disease. 
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Among  the  bronchial  hcmon-hages  due  to  acute  hyperemia 
should  also  be  classed  certain  vicarious  ones ;  such,  for  instance, 
as  are  supposed  to  follow  cessation  of  hemorrhoidal  bleeding, 
or  of  the  menses.  The  first  may  certainly  be  ignored,  for  they 
exist  only  in  the  imagination  of  certain  physicians,  and  tho 
latter  should  only  be  accepted  with  great  caution.  Laennec 
indeed  quotes  from  Tulpius  (Lib.  II.,  Cap.  II.)  that  such  a  peri- 
odical expectoration  of  blood  has  been  known  to  come  on  at 
regular  intervals  during  a  period  of  thirty,  and  even  forty,  years, 
and  Seitz  explains  it  as  a  hyperemia  caused  by  reflt'x  irritation. 
Nevertheless  whenever  a  bronchial  hemorrhage  occurs  before, 
during,  or  immediately  after  menstruation,  or  in  the  absence  of 
the  latter,  it  should  be  considered  sufficient  to  call  for  a  careful 
examination  of  the  chest,  for  the  lungs  and  bronchi  of  such 
persons  are  seldom  normal ;  great  fragility  of  the  walls  of  the 
vessels,  tubercles,  or  the  primary  elements  of  phthisis  are  the 
cause  in  many  cases.  Of  greater  significance  are  certain  changes 
in  the  lung  tissue.  These  consist  in  softness  and  looseness  of 
the  parenchyma,  in  consequence  of  a  chronic  inflammatory  con- 
dition, or  in  anomalies  of  the  vessels,  such  as  a  Jlaccid  and 
swollen  state  of  their  walls  (certainly  more  presumptive  than 
demonstrable),  or  in  cell-proliferation  in  the  outer  coat  of  the 
vessels.  To  these  changes,  so  very  prejudicial  to  the  strength 
of  the  vessels,  must  be  added  the  ulcerative  and  sloughing  pro- 
cesses associated  with  the  cavities  of  phthisis  and  bronchiectasis, 
with  gangrene,  abscesses,  cancer  of  the  lung,  etc.  Hemorrhage 
may  also  take  place  in  a  cavity,  without  extension  of  the  ulcer- 
ative process  to  the  wall  of  a  vessel,  if  one  of  its  mural  arteries 
becomes  the  seat  of  an  aneurism,  and  subsequently,  especially  if 
its  efferent  branches  are  occluded,  is  ruptured  by  the  increased 
intravascular  pressure  during  an  attack  ol"  coughing. 

Furthermore,  an  altered  condition  of  the  blood,  entailing 
impaired  nutrition  of  the  vascular  parietes,  must  be  considered 
of  etiological  moment,  a  condition  which  is  manifested  in  scor- 
butus, haemophilia,  scarlatina,  typhus,  variola,  etc.,  by  bleedings 
from  other  portions  of  the  body  (petechias,  ecchymoses,  hemor- 
rhages from  the  gums  and  nose). 

A  good  deal  of  difficulty,  however,  not  unfrequently  attends 
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our  investigations  and  endeavors  to  find  plausible  etiological 
forces  for  certain,  often  very  sudden,  bronchial  hemorrhages. 
This  is  especially  the  case  when  otherwise  healthy  and  robust 
individuals,  in  whom  the  most  thorough  examination  had  pre- 
viously failed  to  demonstrate  any  disturbances  of  the  respiratory 
organs,  and  whose  family  history  for  several  generations  gives 
no  trace  of  phthisis,  are  suddenly,  without  any  exertion  or  other 
directly  demonstrable  pernicious  influence,  seized  with  a  haemop- 
tysis which  is  frequently  very  copious. 

Those  cases  also  of  haemoptysis  give  much  difficulty  which 
occur  in  young  persons  between  the  age  of  puberty  and  the 
middle  of  the  twentieth  year,  who  have  feeble  constitutions,  pale 
transparent  skins,  circumscribed  red  patches  on  the  cheeks,  and 
conspicuous  temporal  veins.  They  have  generally  grown  rap- 
idly, are  of  slender  form,  weak  development  of  muscular  and 
osseous  systems,  with  rachitic  or  narrow,  long,  flat  chests.  Such 
persons  are  frequently  the  children  of  phthisical,  debilitated  or 
syphilitic  parents,  and  many  of  them  have  suffered  during  child- 
hood from  scrofula  and  frequent  epistaxis.  In  those  cases  in 
which  the  patients  have  not  previously  had  any  affection  of  the 
respiratory  organs,  it  is  allowable  to  suppose  a  primary  general 
disorder  of  nutrition,  especially  one,  although  not  yet  anatomi- 
cally known,  of  the  walls  of  the  vessels.  Very  often,  however, 
changes  have  already  taken  place  in  the  lungs :  catarrhs,  peri- 
bronchial, desquamative,  pneumonic  processes  or  tubercles, 
which,  with  their  frequently  insignificant  symptoms,  are  long 
overlooked  by  the  patient  and  his  relatives,  and  are  first  appre- 
ciated by  the  careful  physician. 

Sex  exerts  no  influence.  Hemorrhage  may  occur  at  any  age, 
although  it  is  most  frequently  met  with  in  youthful  and  middle- 
aged  people.  In  old  persons  and  in  children  bronchial  hemor- 
rhage is  less  frequent.  I  have  seen  two  cases  of  profuse  bleed- 
ing, with  caseous  pneumonia,  in  children  aged  respectively  three 
and  four  years,  and  Lebert  reports  a  fatal  hemorrhage  from  a 
cavity  in  a  child  two  years  old. 

HeTnorrhagio  infarction  presents  a  more  or  less  extensive, 
generally  cuneiform,  sharply  defined  infiltration  of  blood  situ- 
ated in  the  hilus,  or  more  often  at  the  periphery,  of  the  lung, 
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ttd,  as  was  first  pointed  out  by  Lacnnec,  is  most  frequently  met 
ritli  in  cases  of  heart  disease.  In  tii ty-nine  cases  of  infarction 
iiR'hdaIek  found  organic  disease  of  tlie  lieiirt  tiiirty-eiglit  times, 
'hey  aie  especially  those  affections  of  the  heart  which  produce 
[dilatation  of  its  right  side  ;  hence  mitral  lesions,  less  frequently 
I'iDyocaixLitis  and  degeneration  of  the  muscle.  Moreover,  it  also 
I  occurs  ftith  pulmonary  euipliysema,  inul  according  to  Bittrich, 
jWitli  senile  and  early  at-quired  atrophy  of  the  lungs,  and  also 
[irith  thrombosis  of  the  jieripheric  veins  of  the  body. 

Since  Virchuw's  experimental  researches,  in  which  particles 

lof  various  substances,  such  as  lil>nnt.',  muscular  tissue,  elder  jjith, 

[etc.,  were  introduced  into  the  circulation  of  animals,  it  can  no 

ongerbe  doubted  that  pulmonary  infarction  is  due  to  embolism, 

that  its  origin  must  be  sought  for  in  that  portion  of  the 

ition  which  leads  to  the  lungs,  in  tht*  right  heart,  in  the 

Joe  of  the  skull,  etc.,  or  in  the  general  venous  circulation, 

iccepting  the  portal  system.     In  most  cases,  indeed,  the  original 

tlirombosis  can  be  found  in  tlie  peripheric  veins  of  the  body,  in 

lie  right  heart,  between  the  colunmic  curnejc,  at  the  apex  of  the 

Ventricle,  or  in  the  auricle. 

The  coagula  in  the  right  heart  in  cases  of  organic  disease  of 
the  mitral  valves  are  almost  always  the  result  of  a  nitarded  and 
fealiened  action  of  the  heart,  that  is,  as  soon  as  tlie  compensa- 
Son  on  the  part   of  the  right  ventricle  becomes  insufficient. 
!ies«  roagula  are  but  seldom  the  consequence  of  myocarditis, 
of  roughness,  or  any  other  organic  change  in  the  rarely  dis- 
used tricuspid  valves. 

Although  the  source  of  pulmonary  infarction  is  now  so  well 
'^<^'wn,  through  the  excellent  observations  of  Vircho%v,  yet  the 
odus  of  its  formation  has  long  been  a  matter  of  controversy. 
Jnie  consider  it  to  be  due  to  tlie  increased  pressure  in  the  col- 
*teral  branches  caused  by  occlusion  of  a  branch  of  the  pulmo- 
■narj' artery.  Niemeyer  founds  his  expl;umtinn  uimn  Liulmg's 
statcmHnt,  that  the  tension  within  the  artery  below  tlie  point 
obstriiftpj]^  by  the  embolus  is  at  first  diminished,  and  that  in  con- 
^tienoe  of  the  sluggishness  of  the  stream  thus  produced,  the 
'J'oiid-corimscles  accumulate  in  and  occlude  the  capilhiries,  and 
tm  the  latter  acting  then  as  blind  appendices  to  the  artery 
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cause  tlie  pressure  within  it  to  increase  to  such  a  degree  tli 
rupture  takes  place. 

Cohnhoiin  with  his  usual  ingonuity  has  made  this  proc*»Mtfc 
subject  of  experimental  research,  and  has  followed  it  initecEj 
ferent  phases  under  the  microscope. 

He  selected  for  the  purpose  of  csj>primeiit  the  frog's  tongue,  which,  s»«i 
known,  when  ilrawTi  out  and  retained  iti  poBiliuu,  presents  a  large  field  ada|j(tdlv1 
microscopical  observation.     As  euiboli,  lie  made  nse  of  an  emulsion  of  btadedl] 
wax-peUetiv   ivliirl]   was  injected  through  a  small  wouud  wliich  could  be  > 
closed  apiin,  either  in  the  ajicx  of  the  hiart  or  into  the  aorta.     Wlicn  ubstnctiti 
as  actually  seen  under  the  microscope,  takes  place,  the  Idood  flows  with 
rapidity  through  a  collateral  branch  given  off  at  a  point  anterior  to  the  imp 
Fpreads  thiouiih  its  capilluries,  and  returns  through  the  usual  veins  without  giii 
rise  to  any  viiscular  nipture.     In  the  occluded  ait<.'rial  branch,  howcTcr,  the  blo( 
becomes  stagiumt  both  iu  front  of  and  behind  the  obstacle,  and  fshould  it  bappoi  tl 
beyond  the  plni?,  between  it  and  the  aipillary  area  of  the  artery,  a  branib  is  (jfltl 
nff  which  aii;istomosR3  with  another  artery,  the  cupillary  area  of  the  olxstmcted 0 
uiay,  without  sulTering  any  disturbance,  be  supplied  through  it  with  the  no 
quantity  of  Idood,  and  no  infarction  result.     Should,  however,  such  a  comign 
catiug  arterial  branch  be  wanting,  and  the  occluded  artery  divide  after  aloi^tf< 
shorter  conrs*-  into  its  ultimate  capillarii^s— that  is,  should  it  1k>  wh«t  Coh 
calls  a  ^' teniiifi'd  iirirrt/" — complete  stagnation  takes  place  in  the  portion  of  I 
artery  behind  the  embolus,  in  the  capillariefi,  and  iu  the  veins  as  far  as  the  poiill 
which  they  are  joined  by  other  veins  which  have  been  supplied  by  another  i 
Iu  a  short  time,  however,  tlie  bluiid  flows  backwards  from  the  veins  of  th*  I 
arteries  into  the  veins  of  the  occluded  une,  and  thence  into  its  capillaries  and  id 
the  artery  itsi'If,  until  all  these  vess,^ls  are  filled  to  repletion  with  red  bio 
puscles  (r/iffoiy/rm^nl),  and  offer  to  the  nuked  eye  a  red  cuneiform  spot.     Some  I 
after  ' — in  the  frog's  tongue  on  the  third  or  fourth  day — as  microsco[>ical  oh 
lion  has  shown,  the  red  bJood-corpusdea  slip  out  through  the  uninjurt'd  capiU 
walls  (by  diapedcsis)  into  the  surrounding  tissue.     Tlius  arise  small  heinor 
around  the  tcssi.'Lh,  which  constantly  enlarge,  coalesce,  and  present  a  real  in/ar 
Tlie  iliiijinltnU  iif  tlui  hloud-corjiuseles,  in  the  result  uf  n  rhange  not  yet  protifn  kiM 
tiiUtf  in  the  leulh  of  tht'.  capiUariea,  wkieA  muit  he  connid^recl  aa  the  fffcct  of  Ike  ( 
ojfofthe  supply  ofhlood  necemuiry  f'>r  t?ii'ir  nrinriahilui/tL 

"VVo  learn,  tlioivfore,  from  this  explanation,  that  not  ei 
«'tnl)(j]us  which  gt-ts  into  a  branch  of  the  pulinunary  artery  ne 
sarily  produces  infarction  ;   in  a  word,  no  such   result  foil' 


'  This  serves  to  explain  the  assertion  made  some  time  ago  b;  Panam,  that  '* 
tion  does  not  immediAtely  succeed  the  obstruction,  but  begins  only  after  several  c 
hours. 
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when  the  artery  in  question  is  not  a  so-called  "terminal  artery  " 
in  the  above-mentioned  sense. 

In  many  cases  of  pulmonary  infarction,  with  mitral  insuffi- 
ciency and  obstruction,  the  original  thrombus  is  sought  for  in 
vain.  Here  we  are  obliged  to  suppose  an  anomaly  of  the  walls 
of  the  vessels,  which  must  be  attributed  partly  to  an  increased 
blood- pressure,  partly  to  imperfect  nutrition,  and  consists  very 
probably  in  a  fatty  degeneration  of  the  finest  arterioles.  This 
change,  going  on  from  within  outward,  compromises  the  strength 
of  the  vessels  to  such  a  degree  that  an  actual  rupture  takes 
place.  Bleeding  of  this  nature,  according  to  Rindfleisch,  is  a 
quantitative  exaggei-ation  of  those  capillary  hemorrhages  which 
are  seen  under  the  same  etiological  circumstances  in  the  so-called 
brown  induration.  The  blood  makes  its  way  into  a  neighboring 
bronchus,  and  is  then  carried  by  aspiration  into  the  correspond- 
ing pulmonary  lobule  and  its  final  alveoli,  and  then,  the  blood 
continuing  to  flow,  another  bronchus  is  invaded,  and  the  lobules 
belonging  to  it  are  filled,  until  finally  the  hemorrhage  ceases 
by  coagulation.  According  to  Rindfleisch  an  infarction  which 
has  arisen  in  this  way  is  distinguishable  from  one  produced  by 
embolism,  inasmuch  as  in  the  former  case  the  infarcted  portion  is 
very  sharply  defined  from  the  surrounding  healthy  tissue,  as  a 
firm,  uniformly  dense,  dark,  bluish-red,  wedge-shaped  mass, 
whOe  the  latter  fuses  more  gradually  into  tlie  adjacent  normal 
parenchyma  through  all  the  phases  of  hemorrhagic  and  of  simple 
hyperfemia. 

Metastatic  abscesses  of  the  lungs  having  a  similar  origin  with 
embolic  infarctions  will  be  briefly  mentioned  here. 

Since  the  researches  of  Virchow  it  is  well  known  that  metas- 
tatic abscesses  are  caused  by  emboli  of  a  peculiar  nature,  which 
orginate  from  broken-down  and  infectious  thrombi  in  the  general 
venous  circulation  after  operations,  puerperal  processes,  etc. 
Their  form  readily  distinguishes  embolismal  abscesses  from 
infarctions,  for  the  latter  are  wedge-shaped,  the  base  being 
towards  the  periphery,  the  apex  towards  the  hilus,  while  the 
former  are  more  spherical  or  irregular.  As  regards  situation, 
metastatic  abscesses  seem  as  a  rule  to  have  a  very  decided  prefer- 
ence for  the  peripheral  portions  of  the  lung,  although  they  do 
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occur  in  the  middle  and  even  at  the  Mlns.     Now  these  are  not, 
like  the  hemoi-rhagic  infarctions,  the  result  of  a  simple  raeclani 

cal  process,  but  rt'i>resent  circumscribed  foci  of  intlaniraauon- 
embolic  pneumonia — the  consequence  of  obstruction  of  an  an«>r}* 
by  a  plug,  i"endered  infectious  and  capable  of  exciting  intiamma- 
tion  probably  by  low  organisms.     The  size  of  the  inflammatonr 
focus,  and  the  longer  or  shorter  time  necessary  for  its  purulent 
degeneration   depend   upon  tlie  size  and  8pei:itic  nature  of  ih»e» 
obstruction  as  well  aa  the  reactive  capacity  of  the  surrounding' 
tissue. 

Pulmonanj  apoplexy,  involving  as  a  rule  great  destruction  of 
tissue,  arises  witliout  exception  from  the  rupture  of  large,  gener- 
ally arterial,  vessels,  and  rarely  depends  upon  disturbances  of 
nutrition  in  the  walls  of  the  pulmonaiy  arteries — endarteritis  and 
anonrismal  changes — or  upon  theu*  erosion  by  cancer,  abscesses, 
and  jiulnuinaiy  gangrene.     It  is  more  frequently  the  result  of 
iiijnrie.s,  gunshot  and  penetrating  wounds,  contusions  and  coa.- 
cussioiis  of   the  thoj-ax.     Cases   in    which   an  aneurism  of  the 
aorfa  perforates  a  large  bronchus  may  certainly  offer  symptoms 
similar  to  thosi^  of  pulmonary  apoplexy,  namely,  copioiuj  bemor- 
rliages  with  suddenly  fatal  result ;  they  are  not,  however,  to  Ix? 
classified  witli   tlie  latter,   for  the  pulmonary  tissne  generally 
reniitins  intact.     Only  wiien  the  aneurism  is  adherent  to  the  sur- 
face of  the  lung  can  its  rupture  cause  extensive  destruction  uf 
the  pan-uchynia  of  the  latter — pulmonary  apoplexy.     It  is  evi- 
dent fi-uin  t!ie  causes  mentioned  that  persons  in  tlie  prime  of  lift? 
are  more  liable  than  young  people  ;  and  likewise,  from  predom- 
inance of  traumatic  causes,  the  male  sex  is  more  subject  than  tli^ 
female.     Ogston,  o\it  of  twenty  cases,  reports  fifteen  males  and 
five  females  :  only  two,  out  of  the  whole,  were  under  twenty-one 
years  of  age. 


PatJiological  Anatomy. 

When  death  tak<'s  ]vlace  soon  after  the  occurrence  of  i 
clikd  hemorrJiage,  blood,  ]iartly  fluid  and  partly  coagulat 
found  in  the  air-passages,  and  may,  by  the  aid  of  aspii 
extend  into  the  finest  brnm-bial   raniilications  and  into  the 
oli.     The  latter  cuuditiou  is  especially  marked  in  those  cast 
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ihicli  death  has  occurred  from  suffocation  during   the  horaor- 

^  because  a  considei-ablo  mass  of  blood  escaping  rapidly 

Bto  the  bronchi  obstructs  them,  and  is  di-awa  inwards  with  a 

ood  deal  of  force  during  the  struggles  of  the  patient  for  breath. 

liu  luQgs  are  then  distended  and   overlap  the  heart,   for,  on 

ccount  of  the  obstructing  blood  coagula,  they  cannot  expel  the 

and  collapse.    The  lung  is  heavy,  and  its  surfa<.'e  mottled 

ith  bright  red  spots,  corresponding  to  the  lobules  which  are  the 

it  of  hemorrhagic  infiltration. 

The  mucous  membrane  of  the  bronchi  is,  in  the  majority  of 

es,  reddened  by  imbibition  and  in  a  measure,  according  to 

litis  been  the  fundamental  cause,  the  seat  of  venous  hyper- 

m,  relaxed,   even   softened,   and   not   tuifrequently  studded 

discrete  or  confluent  extravasations  of  blood  into  the  niu- 

ons  and  submucous  tissues.     The  mucous  membrane  is  found 

>ery  anfemic,  as  are  all  other  organs,  only  in  those  rare  casr'S 

I  which  death  has  been  caused  by  the  loss  of  blood.     In  the 

Bajority  of  cases  it  is  difficult  to  demonstiute  post-mortem  the 

oarce  of  even  very  copious  bronchial  hemorrhages. 

Tilt!  appearance  presented  by  a  Jtcvwrrhaffic  ivfarction  is,  as 
irule,  that  of  a  wedge-shaped  mass,  tho  base  turned  towards 
lie  peripher)^  of  the  lung  and  the  apex,  which  is  gi^erally  trun- 
»ted,  towards  the  hiius.     Its  sise  varies  from  that  of  a  cherry 
walnut  to  that  of  an  apple,  and  rtccasioTudly  may  be  such  as 
involve  the  third  or  the  half  of  one  lobe  of  the  lung.     Aa 
number,  there  may  be  but  a  single  infarction,  though  gener- 
there  are  several.     Tlie  smaller  ones  are  found  clo.se  to  the 
^phery,  as  a  rule  directly  under  the  jileura.     The  larger  ones 
situated  nearer  the  centre  or  in  the  neighborhood  of  the  root 
the  lung.     They  are  relatively  more  firquent  in   the  lower 
1^^  and  in  its  most  dependent  portions,   than   in  the  middle 
ttd  upper   lobes.     Those  which  are  imraediately   beneath    the 
eora  are  distinctly  recognizable  from  without  by  their  dark- 
'•d,  almost  blackish-blue  color,  their  hardness  and  projection 
aoove  the   surrounding   pale  and  collapsed  lung   tissue,    and, 
/tirthermore,  by  the  fact  that  the  pleura  is  at  these  points  gener- 
ally covered  with  a  delicate  layer  of  tibrine,  the  expression  of  a 
circumscribed  pleuritis  corresponding  to  the  infarction.     ISome- 
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times,  iLOwever,  a  rather  copious  sero-fibrinoiis  exudation  k 
found  in  one  or  both  pleural  cavities,  the  occasioual  red  coloring 
of  which  is  due  to  the  escape  of  some  blood  from  tlie  vessels  of 
that  portion  of  the  pleura  covering  the  superficially  loaid 
infarction.  Upon  section,  also,  the  outlines  of  the  infarrtiM 
appear  sharply  defined  fi'om  the  nonnal  pai-enchyma.  The  for- 
mer is  void  of  air,  dark  bluish-red,  and  rtsembles,  according  Ur 
Laennee,  a  (dot  of  venous  blood  ;  if  pressure  is  made  u}K)U  it,  of 
if  it  is  sci'ai>ed  with  a  scalpel,  only  a  small  quantity  of  a  thick,; 
half -coagulated,  viscid,  blackish-red  liquid  mingled  with  small 
(rra null's  exudes.  The  cut  surface  is  smooth,  though  httvv  and 
there  it  is  granulated  by  reason  of  the  fibrinous  coagwla  con- 
tained in  the  alveoli  and  lobules.  The  tissue  is  at  first  dastid 
and  tirm,  but  later  it  becomes  friable  and  inelastic.  Spots  ocor 
here  and  tliere  of  a  lighter  hue,  containing  paler  tihrinousco- 
agula,  as  well  as  tlie  whitish  lines  of  vessels  occluded  by  cbe 
white  blood-corpuscles.  The  surrounding  lung  tissue  is  seldoii 
entirel}'^  normal  ;  it  is  generally  hypenemic.  from  collateral  flux- 
ion, and  a^dcmatous,  and,  if  the  infarction  has  been  the  result  of 
serious  mitral  disease,  is  also  very  fi'equently  the  seat  of  bro^ 
indLiratiou. 

On  viivroscopical  exainhiatio'i}  not  only  the  vessels,  alveout 
and  bronchioles,  but  also  the  interstices,  are  found  engor^ 
with  blood. 

If  the  patient  sui-vives  a  long  time,  the  infarction  undof' 
goes  certain  changes.  The  fluid  portions  are  fii-st  absorbed,  tli^ 
blood-corpuscles  disintegrate,  and  the  fibrine  undergoes  fa.ttj' 
degenei-ation.  The  latter  is  then  partly  absorbed,  partly  expe^ 
tora/t'fJf  and  the  parenchyma  of  the  lung,  deejily  pigmented  b^ 
tlie  coloring  matter  of  thi'  blood,  may,  if  the  infarction  has  be*"^ 
a  small  one,  completel^^  recover  its  normal  condition,  while  i- 
the  infarction  has  Iji^en  larger  it  collapses  and  toastes,  or  if  rea<? 
tive  proliferation  of  the  suri-ounding  connective  tissue  tak^ 
]tlace,  it  may  form  pigmented  pulmonari/  call-osflies.  Soi 
times  absorption  is  incomplete,  and  a  yellow  pulpy  mat* 
remains  which  becomes  filled  with  calcareous  salts.  Or 
the  infarction  having  become  liquefied  and  encapsulated,  tl 
remains  a  cf/sl  of  reddish  fluid,  sometimes  containing  crystals 
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tematine.  Sometimes,  though  rartily,  mflammation  of  the  adja- 
cent tissue,  vrith  /ormalt&n  of  pus,  sets  in  and  canaes  sequestra- 
im  of  the  infarction,  or,  if  secondary  coagula  form  in  the  nutri- 
tive vesssels  of  the  ni'ighborhood,  even  f/(i7if/re7if',  Avith  subsequent 
purulent  or  ichonms  pleuritis.  Kveii  in  these  eases,  under 
lavoring  circumstances,  the  sequestrated  and  gaugrenous  ma^^s 
way  become  encapsulated  and  absorbed,  granulations  may  form, 
and  final  cicatrization  take  place. 

Mdaatatic  abscesses  occur,  as  a  rule,  in  large  numbers — a 
faot  wliich  19  explained  by  the  character,  namely,  the  great  fria- 
bility and  decomposition  of  the  original  thrombus  material. 
Ttiey  are  situated  both  at  the  periphery',  immediately  Ixmrath 
tlipplinira,  and  in  the  interior  of  the  lungs.  They  ;;r<^  in  geni'nil 
suialli^r  than  the  hemorrhagic  infarctions,  and  appear  as  round 
or  irri'iiularly- shaped  masses  the  size  of  a  pea  or  a  cherry,  whieh 
I'outaiu  a  thin,  3'ellow,  gnvnish,  brownish,  or  blackish  ichorous 
fluid  mixed  •with  detritus,  and  gmdually  fuse  into  the  neighbor- 
ing tissue,  which  is  likewise  discolored  and  infiltrated  with  fluid. 
Those  which  are  ])erii:herie  project  upon  tlie  surface  of  the  lui'ig. 
At  these  points  the  pleura  is  more  widely  affi-cti'd  and  furnishes 
a  purulent  exudation,  in  consequence  cither  of  propagation  of 
the  inflammatory  process  to  it,  t»r  of  perforation  with  escape  of 
tli<?  rontents  of  the  abscess  into  the  jdeural  cavity.  Metastatic 
abscesses  are  embolismal  intlanimations,  n-sultiug  i»  the  fonua- 
tion  of  pus  and  necrosis  of  the  pulmonary  tissue  involved. 
TliHr  wiiole  course,  according  to  Cohnhejjn,  is  identical  with 
that  of  a  genuine  inflammatory  pulmonary  abscess,  for  the  pri- 
marily red  or  graj-ish-red  hepatization  changes  from  gray  to 
J'^'Ilow,  and  got^s  on  to  purulent  breaking  down,  which  takes 
pla<'(>'|.itiiL'r  unifonuly  tlirotighout  the  wholi^  mass  or  gradually 
*'^'teiid3  from  the  centn'  to  the  periple-ry. 

Pulmonary  apoplrxff^  which  may  occur  in  any  lobe,  attains 
generally  a  very  considerable  size,  and  is  not  sharply  defined 
Irotn  tli(>  suTTounding  tissues,  which  are  softeuc'd  and  infiltrated 
*'fh  blood.  It  forms  foci  filled  with  fluid  and  coagulated 
Woofl  mixed  witli  fragments  and  shreds  of  pulmonary  sub- 
**3nce,  which,  when  superficially  situated,  or  by  extension  to 
'^e  surface,  may  perforate  the  pleura  and  discharge  their  con- 
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tents  into  the  thoracic  cavity  (hjematothorax).     As  a  rule  dntk] 
occurs  speedily,   bo  that  no  further  changes  take  place, 
covery  by  absorption  of  the  eiTused  blood,  agghitination  iRdj 
shrinking  of  the  parenchyma,'  or  by  transformation  into  aserwuj 
cyst,  is  rare, 

Sympfomaiology. 

We  shall  not  consider  those  minnte  traces  of  blood  which, 
in  the  shape  of  little  streaks  and  lines,  are  mixed  with  catar- 
rhal expectoration  as  a  consequence  of  very  violent  cougbing- 
altlinngh  they  frequently  alarm  over-anxious  patients,  andean* 
them  to  seek  medical  advice  at  once — for  they  are,  a.s  a  ni]<*,  o{| 
no  sigiiiticanfe  and  unassociated  with  any  special  symptoms; 
nor  those  more  considemble  quantities  of  blood — really  bloody  | 
sputa — which  are  expectorated  during  chance  attacks  of  coogli- 
ing,  aftei-  the?  inhalation  of  highly  irritant  gases,  after  severe  I 
bodily  exertion,  or  during  passive  hyperfpniia  of  the  pidraonaiy ' 
circulation,  and  give  rise  to  no  further  symptoms,  and  are  like- 
wise without  danger.     They  disappear  of  themselves,  andmiyj 
reaii])car  under  similar  circumstances. 

True  pxpe<"toration  of  blood — Jtcemoptysh — whereby  W 
often  considerable  quantities  of  blood  are  raised,  takes  pl»«J 
not  unfn'qnt'utly  when  the  patient  is  apparently  in  p^rfecJ] 
health,  whih^  twitting  still  at  table,  or  when  making  some  ve 
moderate  bodily  exertion,  as  walking,  etc.,  without  his  havia 
previously  had  a  cough,  or  raised  blood,  or  given  any  indi*] 
tiun  whatsoever  of  trouble  in  the  organs  of  respiration.  Soni(v| 
times,  however,  the  hemorrhage  occurs  during  severe  exertionsjl 
such  as  dancing,  gymnastic  exercise,  riding,  ninning  in  the  fa«J 
of  a  sharp  wind,  loud  speaking,  shouting,  singing,  and  the  like. 

Other  persons — and  they  are  generally  those  who  have 
viously  sulTered  frotn  lueruoiitysis,  or  who  have  a  long,  narrow 
chest,  witli  fi   thin  i^kin  and  great  delicacy  of  the  walls  ol 
vessels,   or  whose   lungs  are  already  the   seat  of   recogni 
anatonucal  lesions — sometimes  complain   for  a  long  peri 
congestion  of  the  head,  headache,  dizziness,  palpitation  o.- 

*RvkUamlii,  Handbuch,  2.  Anfl.,  Bd.  UI.,  p.  8a 
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heart,  a  feeling  of  oppression,  and  a  sensation  as  if  the  breast 
would  buret.  Objective  testimony  is  found  in  increased  fre- 
quency and  tension  of  the  pulse  (so-called  prodroma). 

These  and  like  symptoms  sometimes  precede  the  actual  hae- 
moptysis by  several  days,  disappear  after  a  short  time  to  return 
again,  or  are  of  very  short  duration,  and  speedily  followed  by 
the  haemoptysis. 

The  attack  occure  with  the  sensation  of  a  warm  fluid  welling 
up  from  beneath  the  sternum  into  the  throat,  when  by  hawking 
the  patient  brings  up  several  spoonfuls  of  almost  pure  blood 
having  a  peculiar  sweetish  or  saltish  taste.  K  the  patient  has 
not  already  coughed,  a  desire  to  do  so  is  now  felt,  and  more 
blood  is  raised  with  loud,  moist  rales,  and  a  loose  cough. 

The  blood  is  bright  red,  mixed  with  foam,  though  sometimes, 
especially  towards  the  end  of  an  attack,  it  is  dark  and  coagu- 
lated, and  its  quantity  is  very  variable.  The  haemoptysis  is 
frequently  limited  to  two  or  three  expectorations  of  a  few  spoon- 
fuls, in  other  cases  it  continues  for  several  hours,  even  half  or  a 
whole  day,  or,  with  interruptions,  for  several  successive  days, 
and  the  quantity  of  blood  expectorated  may  amount  to  several 
pounds. 

Small  as  the  quantity  of  blood  frequently  is,  it  causes  the 
patient  nevertheless  great  anxiety  and  excitement.  The  pulse 
becomes  frequent  and  tense.  The  face  is  red  and  burning.  More 
frequently,  especially  if  the  haemoptysis  is  somewhat  copious, 
the  patient  becomes  weak,  the  face  covered  with  sweat,  the  pulse 
small  and  thready,  and  faintness,  dimness  of  vision,  and  ringing 
in  the  ears  set  in.  The  patient  faints,  but  soon  recovers.  The 
frequent  pulse  again  becomes  normal,  provided  some  good  rea- 
son for  its  remaining  frequent  (an  eruption  of  tubercles  and  the 
like)  is  not  present. 

In  most  cases,  for  several  days  after  the  hemorrhage  has 
ceased,  dark-colored  coagulated  blood  which  has  remained  in 
the  bronchi  is  raised  by  coughing  and  hawking,  and  then  the 
haemoptysis,  according  to  the  etiological  forces  and  the  condi- 
tion of  the  lungs,  may  either  terminate  forever,  or  return  again 
in  the  same  way  after  a  longer  or  shorter  time.  Sometimes  it 
happens  that  a  pretty  copious  hemorrhage  is  suddenly  arrested, 
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and  in  a  short  time  comes  on  again  as  profusely  as  before- 
according  to  Rasmussen,  is  because  tlie  opening  in  the  vesseij 
occluded  by  a  thrombus,  which  afterwards  becomes  detaci 
and  is  forced  through  the  same  opening. 

Interesting  though  it  may  be,  wlieu  at  the  side  of  a 
sufTering  from  hiemoptysis,  whom  one  has  never  known  befon 
to  learn  the  condition  of  his  lungs  and  the  pathological  clunga 
which  have  caused  the  hemorrhage,  yet  in  order  to  avoid  eirife 
raent  and  renewed   or  more   copions   hemorrhage,   a  •phjm 
examination  should  for  the  time  being  be   avoided.     In  tin 
majority  of    cases  in  wliich   hemorrhage    has   bwn    nic»dfrat«| 
in  quantity  there  is  no  dulness  on  percussion,   for  the  blood,! 
even  when  it  has  been  respired  into    the  air-cells,  does  DOtj 
inlilti-ate  the  lobules  to  any  great  extent,  and  the  rcremain  intef-j 
luediate    portions  containing  air.      Auscultation   reveals  priB' 
cipaily  coarse  and  tine  mucous  rales   caused  by  the  blood  ii 
the  bronchi.     The  infiltration  is  seldom  so  considerable  tbitJ 
more  or  less  extensive  dulness  with  bronchial  breathing  can  be'' 
detected. 

Every  practitioner  knows  how  frequently  hemorrJtnffk  i»!-\ 
farctiojis  of  pretty  considerable  proportions  are  met  with  post- 
mortem, which  during  life  were  entirely  unsuspected.    TrufSSiM 
is  that  embolismal  obstruction  of  large  branches  of  thepulim*- 
ary  aitery  gives  rise  to  a  sudden  fhffipufTa.,  threatening  soffiio 
tion  so  that  tlie  patimit  is  found  with  an  expression  of  terror  J 
despair,   iufivasfd  action  of  the  heart,  a  small  thready  pnlsij 
extreme   cyanosis,  cold  extremities  and  chills,  because  a  lai??| 
portion  of  the  pulmonary  tissue  is  unavailable  for  the  respii*'] 
tory  process  on  account  of  non-aeiution  of  the  blood  in  the  (.•apil' j 
lar}'  area  of  the  occluded  vessel,  it  is  also  true  that  when  small*] 
branches  of  tlie  j>ubu<jnary  artery  are  obstructed  this  dyspntftj 
is  entirely  absent,  or  at  least  is  not  to  be  compared  with  th 
caused  by  mitral  disease,  with  a  want  of  compensation  on  ( 
]iart  of  the  heart.     If,  liowcver,  the  infaretion  attain  the  pizeol 
hen's  egg,  thp  suddi'U  occurn^ice  of  great  embarrassment  inn 
])inition,  or  the  sudden  augmentation  of  the  existing  dyspni 
is  very  striking.     So  long  as  these  attacks  are  not  rep^f* 
the  anxiety  and  dys]inrpa  gradually  diminish,  but  return  ff 
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increased  severity  with  every  nev?^  infarction.  This  serves  to 
explain  the  ameliorations  and  aggravations  which  are  sometimes 
observed  in  the  course  of  the  disease. 

The  characteristic  expectoration  which  is  present  in  many 
cases  is  of  great  importance.  This  consists  i-arely  of  quantities 
of  pure  blood,  but  rather  of  an  intimate  union  of  mucus  and 
blood,  and  has  a  certain  resemblance  to  the  pneumonic  expecto- 
ration, though  it  is  distinguishable  from  the  nisty  pneumonic 
sputum  by  being  less  tenacious  and  viscid,  and  by  its  dark-red, 
brownish,  or  violet-red  color.  Tlie  expectoration  generally  lasts 
several  days,  although  the  aggregate  of  blood '  raised  during 
that  time  is  inconsiderable ;  it  may  even  continue  for  several 
weeks. 

Sometimes  there  are  unmistakable  symptoms  of  pulmonary 
solidification  ;  this,  however,  can  only  be  detected  several  days 
after  the  embolism  has  occurred,  as  is  evident  from  the  above 
description.  Mixed  mucous,  followed  by  sibilant  rales,  and 
finally  bronchial  breathing,  are  audible  over  a  limited  extent  of 
one  lung,  generally  the  postero-inferior  portion.  A  solidification 
sufficiently  extensive  to  be  appreciated  by  percussion,  and  to 
cause  an  increased  vocal  fremitus,  implies  a  relatively  large 
infarction.  These  auscultatory  symptoms  will  be  sought  for  in 
vain  if  the  bronchus  leading  to  the  hemorrhagic  mass  is  occluded 
by  a  clot,  for  then  only  indefinite  or  very  feeble  and  transmitted 
respiratory  sounds  are  heard. 

Under  the  same  circumstances  symptoms  of  pleuritis  are 
also  met  with,  such  as  a  stitch  in  the  side  and  a  friction  sound 
which  at  first  is  circumscribed. 

It  is  almost  unnecessary  to  state  that  the  last-mentioned 
symptoms  of  pulmonary  solidification  and  associated  disease  of 
the  pleura  are  wanting  in  all  cases  of  even  pretty  large  infarc- 
tions situated  near  the  hilus  or  in  the  centre  of  the  lung,  when 
they  are  covered  by  healthy  lung  tissue  and  do  not  extend  to  the 
periphery.  Very  frequently  the  dulness  of  an  infarction  situated 
in  the  lower  portion  of  the  lung  is  inappreciable  because  of  its 

*  LaSnnec  (l.e.,  Meuener's  G«rman  translation,  I.,  p.  302)  saw  a  young  man  raiae  ten 
potmdB  of  blood  within  a  period  of  forty-eight  hours,  after  which  he  died ;  in  leaa  acute 
i  within  fourteen  days  the  quantity  was  about  thirty  pounds. 
VOL.  v.— 20 
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being  concealed  by  a  serous  transudation  (hydrotliorax),  the 
consequence  of  disordered  circulation,  or  by  a  sero-fibrinons 
effusion.  The  dulness  is  thereby  increased,  and  the  above-men- 
tioned auscultatory  symptoms  disappear. 

A  moderate  degree  of  feter  is  exceptionally  present,  and  is 
generally  dependent  upon  secondary  pneumonic  and  pleuritic 
affections.  There  are,  however,  cases  reported  (Penzoldt),'  in 
which  a  moderate  elevation  of  temperature— 102°-103*'  F. — was 
present  from  the  beginning.  This  agrees  with  the  results  of 
the  experimental  researches  of  Virchow,  Bergmann  and  others, 
the  latter  of  whom  seeks  an  explanation  for  the  rise  of  temper- 
ature in  the  increased  muscular  action  induced  by  the  intense 
dyspnoea. 

In  metastatic  inflammations  and  abscesses  caused  by  infec- 
tious emboli,  the  absence  of  prominent  symptoms  is  even  more 
conspicuous  than  in  cases  of  hemorrhagic  infarction.  Dulness 
and  abnormal  respiratory  sounds  are  entirely  wanting,  on 
account  of  the  smallness  of  the  foci.  The  characteristic  expect- 
oration is  likewise  absent  in  the  majority  of  cases,  because  only 
a  slight  escape  of  blood  takes  place,  and  it  is  raised  with  diffi- 
culty, on  account  of  the  blunted  sensibility  of  the  bronchial 
mucous  membrane,  by  the  patients,  who,  apart  from  the  hemor- 
rhage, are  suffering  from  serioiis  illness.  The  existence  of  meta- 
static abscesses  is  to  be  suspected  only  in  those  patients  in  whom 
the  etiological  factors  of  such  pulmonary  affections  are  present, 
and  who  complain  of  chills  and  of  pain  in  the  breast,  and  raise 
reddish-colored,  purulent,  or  thin  brown  sputa,  and  in  whom 
auscultation  detects  friction  sounds.  In  most  cases  their  pres- 
ence is  only  suspected  or  first  realized  upon  the  post-mortem 
table.     If  septicaemia  sets  in,  or  if  it  is  already  present,  or  if  the 


'  L.c,  Caacs  1  and  2. — He  reports  the  case  of  a  woman,  sixty-nine  years  of  age,  with 
insufficiency  and  stenosis  of  the  ntitral  valves,  who  was  suddenly  seized  one  eveniiig 
with  a  severe  chill,  dyspncsa,  and  marked  cyanosis  of  the  face,  and  whose  tempezaton 
the  following  morning  was  102'.  She  died  that  evening.  The  autopsy  ahowed  tfaaA  two- 
thirds  of  the  right  branch  of  the  pulmonary  artery  was  oocloded  by  an  embolus  coming 
from  the  right  heart,  without  any  infarction  or  plearitia  having  resulted  up  to  that 
time.  On  the  other  hand,  in  the  Jena  dinio  he  saw  cases  with  oonflideraUe  pleoritio 
exudation  following  infarction,  which  ran  their  course  entirely  free  from  fBTor. 
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abscesses   give  rise  by  perforation  to  pneumo-  or  pyopneumo- 
thorax, then  of  couree  the  symptoms  of  the  case  change. 

.  Pulmonary  apoplexy  is  characterized  by  profuse  hicmop- 
tysis.     The  blood  sometimes   pfuii-s  oat   in  streams  from   the 
mouth  and  nose,  and  as  very  frequently  some  of  the  blood  is 
swallowed,   hrematemesis  may  occur.     The  patient   in  a  short 
time  becomes  as  pale  as  wax,  and  cold,  the  pulse  small  and  fre- 
quent, the  respiration  hurried  and  superficial,  and  death,  pre- 
cedeti  sometimes  by  convulsive  spasms,  soon  takes  place,  either 
from  loss  of  blood,  or,  more  frequently,  from  suffocation,  in  con- 
Bequence  of  the  bronchi  becoming  filled  with  blood.     In  the 
latter  case,  death  may  be  caused  so  suddenly  that  but  little  or  no 
blood  is  expectorated. 

Duration^  Tcrminationy  and  SequelcE. 

•The  duration  of  bronchial  hemorrhage  is  very  variable.     In 

8t  cases  it  is  limited  to  a  few  inconsiderable  expectorations ; 

others,  it  lasts  from  a  quarti-r  to  a  half  hour,  or  even  sevi^ral 
lours,  and  then  the  attack  comes  to  an  end.     More  frequently, 
bwever,  it  recurs  after  several  hours,  or  on  the  next  day,  and 
ontinuea  in.  this  manner  often  for  several  days,  or  even  one  or 
ro  weeks,   to  come  on  anew  at  the  end  of  perhaps  several 
Qoiiths  or  years. 
If  the  total  loss  of  blood  has  been  relatively  small,  no  mate- 
disturbance  will  result  to  the  general  system  of  the  patient. 
Ii  on  the  otljer  hand,  a  very  considerable  amount  of  blood  has 

Pii  lost,  it  will   tuk(^  a  long  time  for  the  anajmic  patient  to 

cover  entirely.      Among   the  usual   results  from  which  the 
itH'Dt  will  .suffer  are  shortness  of  breath,  beating  of  the  heart, 

^Jig  in  the  ears,  spots  before  the  eyes,  fatigue  upon  the 
lightest  exertion,  slight  attacks  of  fainting,  etc.  It  is  rare  for 
lie  attack  to  end  fatally  by  hemorrhage  or  suffocation. 

Sylvius,  Morton,  Sydc^nlmni,  Fr.  Hoffmann,  Boerlniave,  Tan 
riet<?n,   Andral,   and  others  classed    lifenioptysis  among  the 
ises  of  phthisis.     This  conclusion,  however,  yielded  to  Laen- 
Tfl  assertion,  that  hffiraoptysis  ia  only  a  consequence  of  pul- 
monary disease,  and  never  the  cause  of  phthisis ;  and  only  very 
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lately  F.  v.  Niemejor,  rdying  upon  individual  clinical  obspirs 
tions,  has  again  advocated  with  great  enthusiasm  the  old  opinion, 
and  sought  to  still  further  strengthen  it  by  theoretical  evidence.': 
He  affirms  that  after  a  Itscmoptysis,  occurring  in  pnr-vions/f 
healthy  persons,  tlie  blood  from  the  capillaries  of  the  alvwli,  or 
that  which,  after  escaping  from  those  of  the  bronchi,  is  drawn  io 
by  aspiration,  gives  rise  in  the  lungs — jnst  as  a  thrombus  doi 
in  the  walls  of  the  blood-vessels — to  an  intiammation,  the  pro- 
ducts of  which,  by  disintegration  and  cheesy  metamorphosis, 
cause  phthisis  in  certain  cases. 

A  case  of  this  kind,  upon  which  Niemeyer  endeaTore  to  base  his  SBBcrtioa  OM 
undur  the  iiotite,  Qinong  others,  of  Bamberger.'    A  gentleman,  forty  years  of  iije, 
a  incmher  of  a  plithisical  family,  was  sn(l<lenly,  -white  in  apimnentiiy  perfect  hctlik, 
seized  with  (in  titttick  of  ha'moi>tysis.     In  the  course  of  a  few  days  there  WMd«wl- 
opod  an  acute  itifiltiation  involviiiu  almost  the  wliolc  of  the  left  upper  lot>?,  fd- 
Inwi'd  by  rapid  bri'tikinj^  dnwn,  with  tiio  fomiation  of  cavitiea,  to  which,  the  pni»* 
rfmainiiif;  frequent,  was  added  an  affection  of  tlie  apex  of  the  other  lung.   The 
jiatieiit  died  ahoHt  six  months  afterwards.     Niemcyer  hiniself  reports'  the  owe  of* 
young  inei'L'haiit  in  whom  a  pneumonic  infiltration  of  the  lower  lobe  of  the  Icftloa^ 
devc'lupi'd  ei<;ht  days  after  a  severe  attack  of  hremoptysis.     After  the  disttae  liwK 
contimu'd  fnr  six  weeks  the  [latit-nt  died,  and  tlic  autopsy  revealed  a  cheesy  infflti»- 
tion  of  the  whole  lower  lobe  nf  the  left  lung,  and  also  a  cheesy  wodg(^8h&pcd : 
the  size  of  an  apple  in  the  right  lung. 

A  critical  examination,  however,  seems  to  impugn  the  correct- 
ness of  this  very  jjlausible  jiroposition,  founded  upon  such  casaj 
as  the  above.     TJic  perfect  health  of  the  patients  is  a  very  rela-j 
tive  and  subjective  one,  and  every  physician  in  large  practirt ! 
knows  f(ir  how  long  a  time  persons  with  commencing  phthiaiJ 
go  round  with  a  slight  cough  which  they  think  nothing  of,  and,] 
regardless  of  all  exposure,   do  not  seek  medical  advice.   TM 
liffimo]>tysi.s  first  arouses  theni  from  their  indifference,  and  in 
many  cases,  by  close  questioning,   they  will  acknowledge  that 
they  have  coughed  for  a  long  time,  have  even  at  times  felt  fever- 
ish and  have  lost  strength.     A  physical  examination  then  not 
unfrequently  reveals  an  old,  unsuspected  focus  of  disease.  Snrti 


i 


'  Niemeijer.  Haadhiich.— .\l!io  his  klinische  Vortriige  tther  Lungenachi^-iiidaacliC,  ^^ 
getheilt  von  Dr.  Ott,  and  Bdrgcr'."?  Tfissertation. 

'  Wiinburtrer  med.  ZeitBohrift.  18Bt,  Bd.  11..  p.  340. 
'  Berliner  klin.  WochenBcbrift,  18C0,  p.  171. 


i 


I 

i 


DURATION,    TKUMIXATIOX,    AXD   SEQUELAE. 

cases  as  tlie  above-nirntionod  admit,  too,  of  another  interpreta- 
tion, in  const'qiience  of  the  careful  observations  of  Bulil,  whereby 
new  li;^lit  has  been  shed  upon  the  different  forms  of  pneumonia 
and  their  signifleation  as  factors  in  the  production  of  phthisis. 
Bulil  justly  malces   tlie  distinction   between   catarrlial    (super- 
ficial) and  desquamative  (parenchjnnatons)  pneumonia,  that  the 
tormi-r  never  gives  rise  to  extensive  destruction  of  lung  tissue, 
■wliil'  the  latter  very  frequently  eventuates  in    phthisis.      He 
also  tells  us  that  desquamative  pneumonia,  resulting  in  caseous 
degraeration,  may,  like  croupous  pneumonia,  take  place  so  very 
Buddenly  that  it  is  sometimes  found  occupying  a  whole  lobe, 
BOint'tiiues  only  a  portion  of  one.     Therefore  the  sudden  change 
in  till- physical  symptoms  cannot  be  ascribed  only  to  the  hemor- 
rhagic inliltration,  for  it  may  just  as  well  be^  and  more  fre- 
qui'ntly  Is,   dependent  upon  the    inHammatory  infiltration  of 
whioli  the   iiemoiThage  itself  was  a  consequence.      Moreover, 
cheesy  degeneration  never  originates  in  catarrhal,   but  only  in 
destructive  desquamative  pneumonia.     Now,  blood  extravasated 
into  the  alveoli  of  the  lungs  only  gives  rise  to  catarrhal  pneu- 
monia, a  fact  which  has  been  established  by  the  experiments 
upon  animals  which  have  been  instituted  in  different  quarters 
for  the  elucidation  of  this  question. 

Perl  ard  Li])mann,  experimenting  upon  rabljita  and  dogs,  opened  the  trAcbea 
•nd injected  into  the  liingH  several  grammes  of  blood  drawn  from  the  juyuhir  vein; 
eiiunination  at  tlie  end  of  twelve  bnura  rercaled  liif  tmchen,  hronchi,  «nd  smaller 
briuiik's  of  the  latter,  ])erfeetly  fn*  from  coagulu,  while  the  bronchioles  and  alveoli 
were  the  si.-iit  of  brownish -red  infiltrated  foci  which  by  the  Ihird  daj  had  decreased 
in  size,  and  by  the  end  of  the  fourth  week  had  entirely  disappeared,  without  there 
having  been  at  any  time  the  slightest  evidence  of  inRnmmation  of  the  parenchyma 
rewlling  in  cheesy  degeneration.  After  the  esperimenis  by  Sommerbrodt  upon 
"ogs,  doDsisting  in  the  injection  of  partly  fluid,  jiartly  ccmg-uluted  blood  into  the 
*™^M,  microscoi>iciil  examination  showed — principally  in  tht:  neighborhood  of  the 
_^  nilns,  »nd  more  in  the  lower  than  in  the  upper  lobes,  and  on  the  right  side  than  on 
^^^  t™  left— cvc-o  at  the  end  of  three  hours,  besides  abundant  red  corpuscles,  certain 
^^■' eluDgis  iQ  the  alveolar  ej»itUeliuni,  consistinfj  in  an  increase  in  size,  cloudiness,  and 
^^■*™like,  which  were  most  marked  on  the  fifth  day,  and  after  that  pradunllj  dimin- 
^^■wed,  BO  ti,jt  in  |j,e  gf^),  ^^ek  every  trace  of  these  changes  had  disai>peiired. 
^^H'^uert  has  repeatedly  seen  large  catarrhal  cells  as  a  consequence  of  pulmonary 
j^^B!  ^'"TliagM;  and  several  years  ago  I  endeavored  to  produce  pneumonia  artificially 
1^^     "•  various  Bubetances,  but  was  ne\er  able  by  injecting  blood  to  cause  more  than  a 
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Buperflcial  catarrhal  irritation.     Waldt^nburg's  '  cuse  proves  oothing,  for  the  i 
hepatization  found  in  the  lower  lobe  of  botli  lungs  of  a  rabbit  was  rather  the  ( 
sequtiBcc  of  the  abscess,  whidt,  as  a  result  of  the  operation,  formed  in  the  soli 
neuus  tissue  of  tlxo  thorax  and  around  the  trachea,  than  of  the  blood  injected  i 
the  trachea. 

According  to  this  explanation  severe  pulmonary  hemorrbi 
in  man,  by  cansiiig  accumulations  of  blood  in  the  bronohiolii 
and  alveoli,  give  rise  to  a  condition  of  superticial  irritatiai 
whicli  confines  its  action  to  tlie  epithelium  and  may  lead  » 
caseous  metamorphosis  of  the  contents  of  the  bronchioles  and 
alveoli.  Tliis  mass  is,  however,  soon  removed  by  absorption  and 
expectoration,  without  causing  any  real  destruction  of  the  alveo- 
lar and  bronchial  walla,  in  other  words,  phthisis.  We  mnit 
therefore  distinctly  deny  that  bronchial  hemorrhages  mar  giw 
rise  to  pulmonary  phthisis.  All  those  inflammatory  symptom 
mentioned  b}'  different  authors,  stitch  in  the  side,  increasdi  fr*! 
quency  of  the  pulse,  rise  of  temperature,  and  general  in 
eitjon,  which  are  sometimes  observed  to  accompany,  or  to 
on  a  few  days  after,  a  luemoptysis,  are  due  to  disease  of  th* 
lungs,  independent  of  the  hjciiioptysis,  and  have  no  fnrtliLT  con- 
nection with  tlie  latter;  tliis  will  account  for  oiir  not  havii| 
made  nuMition  of  them  in  giving  the  symptomatology 
coursti  and  tcniiiiiation  of  this  disease  of  the  lung  belongs  tliflO- 
fore  to  another  chapter. 

From  the  anatomical  description  of  a  Jtirmoptoic  tTifafd^ 
its  course  and  termination  are  readily  conceived.  It  may  M' 
doubtedly  heal — a  result,  however,  which  is  less  often  obserrrf 
than  one  would  suppose.  Even  in  favorable  cases  relapses  mos* 
be  expected,  for  the  still  existing  cause,  the  thrombus,  mayit. 
any  moment  furnish  more  emboli.  If  the  process  of  infarc 
is  frequently  repi>ated,  and  a  pretty  considerable  portion  of  li 
tissue  is  thereby  incapacitated  for  performing  its  part  d 
res])i ration,  thi*  circulation,  wliich  has  already  been  int 
with  by  the  original  trouble,  will  be  still  more  embarrass 
as  a  consequence  the  pulse  becomes  fast  and  small, 
piration  quick  and  superficial,  the  patient  becomes 
edematous,    somnolent,    comatose,    and    tlius   grad 

I  Die  Tuborouliwe.     Berlin,  1869,  p.  Wi.. 
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Death  is  often  caused,  sooner  or  later,  by  tlie  original  disease 
and  its  consequences,  especially  in  the  case  of  organic  disease  of 
the  valves  of  the  heart.  Not  unfrequently,  especially  with  large 
embolisms,  death  occurs  very  rapidly  after  the  development  of 
an  infarction  or  before  it  lias  had  time  to  form.  Pei-fomtion  of 
the  pleura  with  pyo-  or  pyopneumothoi-ax  i-arely  occurs  as  the 
consequence  of  purulent  inilammatiou  or  gangrene  in  the  adjoin- 
ing tissue. 

Metastatic  abscesses  are,  as  a  rule,  followed  by  a  fatal  ter- 
niJJiation,  on  account  of  their  original  causes  and  their  conse- 
quences, such  as  pyajmic  infection,  purulent  or  ichorous  pleu- 
ritis,  or  pyopneumothorax. 

Pulmonary  apoplexy  is  invariably  fatal  from  excessive  hem- 
orrhage or  from  suffocation,  before  medical  assistance  can  be 
rendered.  A  less  rapidly  fatal  result  is  only  conceivable  where 
the  rupture  of  lung  tissue  is  of  proportionately  limited  extent. 

Prognosis. 

Tlie  prognosis  of  hronchlal  Jiemorrhagc,  so  far  as  regards 
immediate  danger,  is,  as  a  rule,  favorable,  for  it  is  only  in  the 
rarest  cases,  and  when  the  hemorrhage  is  veiy  jjrofuse,  that  the 
patient  dies  during  the  attack.  Copious  and  fretiuently  reixjated 
hemonhages  may,  however,  by  the  anjeniic  condition  which  they 
induce,  hasten  the  final  dissolution. 

In  general,  the  prognosis  de])onds  iipon  the  charact(?r  of  the 
original  disease,  upon  the  i)resenci3  of  extensive  puhnonary  le- 
sions, and  upon  their  nature.  The  ])res«jn<:(!  of  large  cavitii's  ren- 
ders the  prognosis  most  unfavorable,  for  then  the  bleeding,  as 
a  rule,  comes  fi'om  vesst^ls  situated  in  the  wall,  which  are  not 
completely  occluded,  and  which,  though  for  the  monnnit  per- 
liaps  obstructed  by  a  thrombus,  maj',  by  the  liquefaction  or  dis- 
lodgment  of  the  latter,  be  the  source  of  renewed  hemorrhages. 
"With  regard  to  those  bronchial  hemonhages  which  accompany 
or  replace  the  menstrual  flow,  a  most  guarded  prognosis  should 
\ni  given,  for  very  frequently  they  are  due  to  important  lesions 
in  the  lungs.  The  most  favorable  prognosis  is  warninted  when 
young,  strong  persons,  w^ho  have  hitherto  enjoyed  perfect  health 
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and  belong  to  a  healthy  family,  are  attacked  with  haemopfy'" 
as  the  result  of  some  especial  exi>05ure. 

We  cannot  agree  with  Lebert '  when  he  asserts  that  a  pretty  copiooB  henundlllf ' 
during  the  early  stage  of  pulmonary  tuberculosis  is  relatively  more  far onfde  ^m^^ 
ttic  occurrence  of  several  bluod-tinged  sputa  associated  with  other  rigna  of  iad*'^ 
ent  pbthisis,  inasmuch  uh  the  former  drains  the  affected  lung  tissue  of  blood,  i 
thereby  favors  the  shrinking  up  of  the  existing  foci  of  disease ;  nor  do  we  I 
that  pulmonary  hcraorrliagc-s  exert  a  salutary  influence  upon  tubercular 
the  apices  of  the  lungs.    There  is  as  yet  no  direct  proof  that  hemorrhages  ham 
■uch  effect,  and  theoretical  considerations  are  rather  against  than  in  favor  of  i^  1 
a  higliiy  antcmic  condition  of  any  diseased  port  accelerates  necrosis,  and  kadi  I 
dcstrucliou  of  tissue. 

In  hemorrhagic  infarction  the  bleeding  per  se,  on 
of  its  small  quantity,  is  of  no  importance  to  the  patient,: 
therefore  the  prognosis  depends  entirely  upon  the  primary  ( 
ease  (organic  disease  of  the  heart,  emphysema,  etc.)    Never 
less,  extensive  infarctions  may,  by  diminishing  the  respirator] 
area,  or  by  giving  rise,  though  very  raroly,  to  pleuritis  and  py»  j 
l)neumothorux,  hasten  or  directly  cause  tlie  fatal  termination. 

l*»;nzohlt'  l)elieves  that  a  rather  copious  pleuritic  exudation  is  an  accident  i 
favorH  tlio  liealing  of  au  infarction,  inasmuch  as  the  pressure  thereby  exerted,  i 
like  a  oonipri'ssive  dressing,  prevents  further  extravasation,  and  favors  abdOiptiB 
of  the  infarction. 


Tlu>  ])rognosis  of  both  vietastatic  abscess  and  pulmonartA 
apopltxif,  jiftrr  what  has  already  been  said  upon  these  subjeG%  \ 
requires  no  further  consideration. 

Diagnosis. 

Whenever  bhuHl  is  raised  by  coughing  or  hawking,  the  phy* 
sician  should,   by  oaivful  examination,   endeavor  to  find  tti  J 
source  whence  it  came,  for  it  is  not  a  very  uncommon  oociO^  ' 
rentv  for  hemorrluigi's  from  the  nose,  mouth,  gums,  thm^  ' 
larynx,  trachea,  and  also  sometimes  from  the  stomach,  to  bi 
mistaken  for  bn^nchial  and  pulmonary  hjemoptysis.     Buriof 

'  KUnik  d«r  Bnutktankheitem,  IL,  p.  \B&, 
•  1*  c.  ^  ,^. 
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eedinff  from  tTie  nose,  if  the  patient  lie  upon  the  back,  the 
lood  may  flow  backwards  and  downwai'da  iato  the  larj^nx, 
fliere  it  excites  congliing  and  supposed  pulmonary  henioi-rliage  ; 
oavcjid  being  deceived  in  such  a  ease,  one  should  learn  whether 
fcdiiig  from  the  nose  has  occurred  upon  that  day,  and  should 
lleo  carefully  examuie  the  nasal  cavities.  A  thorough  local 
inspection  will  also  give  the  necearjary  information  when  the 
bleeding  comes  from  the  mouth  or  pharynx. 

E^peciiil  care,  however,  is  necessary  here,  for  not  unfre- 
quently  careless  physicians  are  hasty  in  diagnosticating  oral  or 
pharjngeal  hemorrluige,  and  are  too  ready  to  consider  ^v^ry 
dilati'd  ur  tortuous  blood-vessel  which  they  may  detect  in  these 
part«  as  the  source  of  the  hemorrhage.  A  special  consideration 
of  all  the  circumstances  is  requisite  ;  the  thoracic  organs  should 
bf  suhjected  to  a  rigid  exaniiruition,  and  tlie  question  considered 
frlii'tlier  the  local  lesions  present  in  the  mucous  membrane  of  the 
mouth  and  pharynx  shall  be  looked  upon  as  the  sole  source  of 
tlie  liomorrhage. 

Tk'  laryngoscopical  examination  will,  in  the  majority  of 
cases,  decide  whether  a  hemorrhage  is  laryngeal  or  tntvlwal, 
for  it  then,  almost  without  exception,  is  caused  by  new-growths, 
W  by  ulcers. 

The  discrimination  between  a  hemorrhage  from  the  lungs 
(bpnioptysis)  and  one  from  the  stomach  (ha^raatemeais)  is  fre- 
quently more  difficult,  for  the  patient  is  very  often  unable  to 
8ay  whether  the  hemorrhage  came  on  with  congliing  or  with 
vomiting,  or,  since  not  unfrequently  both  occur,  whether  the 
cough  or  the  vomiting  set  in  first. 

Airhough  blood  originating  in  the  lungs  is  raised  by  cough- 
'^y  and  that  coming  from  the  stomach  is  necessarily  accom- 
pmiied  by  vomiting,  yet  it  must  not  be  forgotten  that  during  the 
^t  of  hsematemesia  some  blood  will  get  into  the  larynx  and 
*cite  cough,  and  that  during  a  severe  hremoptysi-s  blood  will 
*®  swallowed,  and  may  give  rise  to  vomiting.  Moreover,  the 
Qaracter  of  the  blood,  upon  which  great  stress  is  very  justly 
^d,  will  occasionallj'  mislead  one.  Blood  from  the  lungs  is,  as 
^ule,  bright-red,  frothy,  and  alkaline,  and  the  clots  formed  by 
are  light,  spongy,  and  tilled  with  air-bubbleEj-    That  fioui  the 
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Btomacli  is,  on  the  contrary,  dark,  even  brownish  or  bla<j 
quite  free  from  any  air-bubbles,  of  an  acid  reaction,  and 
sionaUy  mixed  with  bits  of  food,  and  the  clots  are  firm 
heavy.     In  those  cases  only  in  which  the  blood  from  the  laoj 
flows  from  a  large  branch  of  the  pulmonary  artery,  and  is  tii«i»>| 
fore  heavily  charged  with  carbonic  acid,  \vill  it  be  of  a  simihf 
dark  color,  and  if  poured  forth  in  large  quantities  will  likewis 
contain  little  air.     On  the  other  hand  again,   blood  from  tiis 
stomach,  if  it  has  escaped  rapidly  and  in  large  quantities  fron 
a  good-sized  artery,  and  is  immediately  evacuated  by  Huesif^ 
will  not  have  breii  long  enough  in  contact  with  the  fluids  of  tin 
stomach  to  have  been  neutralized  by  them,  and  will  theri'fore 
retain  its  bright  red  color  and  its  alkaline  reaction.     In  order  to 
decide  the  question  under  such  circumstances,  other  indications, 
which  refer  with  more  or  less  certainty  to  disease  of  the  Init'S 
or  of  the  stomach,  must  be  taken  into  account.     For  iiigtau  . 
on  the  one  hand,  the  patient's  constitution — perhaps  a  pbtltiai- 
cal  ha!jit — the  hereditary  predisposition,  a  previous  or  existiiiif 
cough,  with  emaciation,  night  sweats,  etc.  ;  on  the  other  luiuil 
symptoms  depL'ndent  upon  disorders  of    digestion,   dys]>ii'. 
troubles,  cardialgia,  tumors  loi-ated  in  the  epigastrium,  and  alsa 
certain  sj'm3)ti>m,s  due  to  disturbances  of  the  portal  circulatiun 
It  is  frequently  very  difficult  to  determine  positively  wlnHlifl 
a  pulmonary   hemorrhage   comes  from    the  capiUaries  of  tb« 
bronchial  mucous  nu'mbrane  or  from  a  large  vessel.     In  gen« 
small  hemorrhages  are  from  the  capillaries ;  nevertheless,  ja( 
ing  by  analogy  from   other  mncous  membranes,  much 
hemorrhages  may  arise  from  the  same  source.     It  is  only  wl 
haemoptysis  is  violent,  or  when  a  physical  examination  revi 
certain  desti-uctive  processes,  such  as  bronchial  or  parench; 
tons  cavities  or  abscesses  in  the  lungs,  that  the  hemorrhage 
probably  from  a  large  vessel. 

I  would  call  attention  to  one  more  source  of  error,  which  U  not  very  i 
CV'rtain  liystcriciil  ladies — and  also  uthtT  persons  for  the  acromplishment  of  i 
purpose — find  it  couVL-nit'iit  to  enlist  the  interest  of  those  aronnd  them  and  of 
jjhysician  by  cuuipliiinini;  uf  lia-iuuptydx,  und  by  daily  eshibitiug  their  eif 
rtitioiia  of  blood.     TIil-  inj,'i'niniisiK-ss  of  such  jiatients  ia  frequently  marvelloa 
the  rusults  of  their  endcavurs  oftuu  brilliant,  i-apediiUj  if  Lhcy  aro  aided  bj» 


^|p  DIAGNOSIS.  315 

■to.  They  sometimes  deceire  bj  filling  the  mouth  with  blood  obtained  by  sue- 
m  from  the  guiua  or  from  aoiue  other  slightly  wounded  portion  of  the  Liudy,  oa  the 
l^er ;  more  f requuatly,  liowever,  they  endeavor  to  pnicure  either  the  fresh  or  stale 
•Vood  of  animaU,  or  certain  suhstimct'S  which  impart  a  red  txilor.  Several  years  ago 
[obserred  the  case  of  un  hysterical  imticnt  who  procured  a  supply  of  old  thickened 
laim&l  bluud,  and  dally  prepared  a  certain  quantity  of  it  for  her  purpose  by  solution 
io  water.  The  decomposed  condition  of  the  bluod,  und  the  absence  of  red  blood- 
poscles,  rerealod  by  a  microscopical  examination,  betrayed  the  fraud. 

No  one  any  longer  agrees  with  the  statement  of  Gmves,  that 

!  blood  raisixi  from  a  hemorrhagi*;  infarction  can  be  distin- 
iished  from  that  belonging  to  a  Inrmchial  liemorrhage  Biniply 
solely  by  the  color ;  that  in  tlu>  former  case  it  is  black  and 
ftgulattxl,  in  the  latter,  on  the  contrary,  bright  or  dark  red.  To 
Bgnosticate  hemarrhagtc  infarctkiiiy  its  etiology  must  be  borne 
mind ;  ^5eek  for  cardiac  diseasfe,  witli  consequent  dilatation,  for 
ilmonary  eniphyscrna,  or  for  thrombi  in  the  peripheric  veins  of 

body.  If,  moreover,  a  high  degree  of  dyspjuBa  come  on  vfry 
lidenly,  and  cannot  be  refern^d  to  tlie  primary  disease,  and  if 
is  an  expectoration-  of  7uticus  mixed  wiih  blood  associated 
fc  tlie  sadden  appearance  of  unmistakable  physical  signs  of 
'cumscribed  pulmonary  solidification,  as  well  as  some  indica- 
n&ot  pleuritis,  the  diagnosis  of  pulmonary  infarction  sliould 

made  without  iiesitation.  Tliis  will  be  t^till  furtlii-r  confirmed 
the  symptoms  ascribed  by  Gerhardt  to  thrombosis  of  the  right 

rt  are  also  present,  namely,  a  rather  sudden  increase  in  the 
tend  diameter  of  tlie  heart,  witli  irregularity  of  its  action  and 

t  of  the  pulse,  and  disap])earance  of  any  cardiac  murmurs, 
Wch  latter,  however,  may  at  times  alternately  return  and  dis- 
ijx^r,  as  occurred  in  a  case  reported  by  Ilopf. 

As  we  have  already  mentioned,  many  a  case  of  hemorrhagic 
ifeirrtion  wholly  ei^capes  diagnosis,  and  is  only  a  post-mortem 
Bi'ovm',  as,  for  instance,  when  it  is  of  small  size  or  is  situated 
tilt-  interior  of  the  lung,  or  when  the  blood  cannot  be  expecto- 
H  owing  to  occlusion  of  the  bronchia!  branch  communicating 
til  the  infarction. 

TVTien  the  infarction  is  very  large  it  m.iy  be  mistaken  for  a 
^npons  pneumonia  occurring  in  a  patient  with  heart  dis=ease, 
>count  of  the  difficulty  of  breathing,  the  bloody  sputa,  the 
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dulness  associat.ed  with  sibilant  rales  and  bronchial  breat 
"With  an  infarction,  however,  the  sputa  contain  more  pare  bl 
and  are  fluid,  not  rusty  colored,  tenacious,  and  adhesive, 
they  continue  to  be  present  for  a  long  time,  while  the  pneumoi 
sputa  retain  this  character  for  only  a  few  days.     A  correct 
elusion  is  also  facilitated  by  bearing  in  mind  the  location  of  tfce ' 
dulness,  wliicli  does  not  generally  correspond  with  that  of  i 
pneuHiouia,  its  shape,  and  the  fact  that  very  frequently  durii 
pulmonary  infarction  several  foci  of  circumscribed  solidificatii 
succeed  one  another  at  intervals,  causing  repetitions  and 
missions  of  the  same  symptoms. 

Emboli  of  the  broiich ial  arterkfiy  with  hemorrhage  into 
iipcm  the  bronchial  mucous  membi-ane,  giving  rise  to 
symptoms — difficult  respiration,  bloody  sputa,  etc. — cannot 
distinguished  from  La(ninec's  central  infarctions;  the  same 
be  said  of  the  rare  ihromhi  of  the pulmonari/  branches. 

Tlie  diagnosis  of  metastatic  abscesses  must,  from  wljat 
already  been  said,  as  a  rule,  be  a  matter  of  great  difficulty 
can  be  made  with  certainty  if  a  patient  who  has  been  wouni 
or  has  had  a  limb  amputated,  or  is  in  the  puerperal  state, 
thin,  limpid,  brownish  red-colored  sputa,  besides  having 
objective  and  subjective  symptoms  of  pleuritis  (friction  soi 
and  pain  in  tlie  side). 

As  a  rule,  the  hemorrhage  in  pulmonary  apoplexy  \a  so 
fuse  that  death  occurs  before  the  arrival  of  a  physician.    Et«b 
the  latter  find  the  patient  alive,  the  impossibility  of  a  thoroi 
examination  often  renders  the  diagnosis  of  the  origin  of 
hemorrhage,  even  as  to  whether  it  has  come  from  the  lungs 
fi'om  the  stonuxch,  doubtful,  wliich  is  a  matter  of  little  moi 
however,  in  the  treatment  of  such  cases. 

TREATMEJfT. 


Bloodletting^  by  a  single  ojjeration  or  repeated  ones, 
favorite  means  among  the  old-time  physicians  in  the  treaO 
of  broucliial  hemorrhage,  has  been,  in  recent  times,  inon; 
more  laid  aside,  because  we  possess  means  which  are  better 
leas  injurious  to  the  constitutiun.     Where  formerly  it  was 
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custom  to  bleed  from  the  foot,  or  apply  leeches  to  the  inner 
surfaces  of  the  thighs  and  to  the  ankles,  in  the  case  of  pulmo- 
nary hemorrhage  following  an  absence  of  the  menses,  we  now 
use  other  remedies  if  they  are  indicated,  such  as  sinapisms  to 
the  thighs  and  loins,  and  stimulating  lye  or  mustard  foot-baths. 

Bloodletting  should  be  resei-ved  for  certain  cases  only ;  for 
instance  those  in  which  otherwise  healthy  and  robust  persons 
are  attacked  with  intense  pulmonary  hyperaemia,  tumultuous 
action  of  the  heart,  great  oppression  and  sense  of  anxiety,  fol- 
lowed by  pulmonary  hemorrhage,  or,  when  in  a  case  of  serious 
passive  hypersemia  from  heart-disease,  the  stasis  of  blood  in  the 
lungs  is  proportionately  very  great  when  compared  with  the  pro- 
pulsive power  of  the  heart.  Oppolzer,  moreover,  advises  a  small 
venesection,  from  six  to  eight  ounces,  as  an  excellent  means  of 
combating  hemorrhage  in  those  cases  in  which  the  haemoptysis 
lias  continued  days  and  weeks  in  spite  of  all  other  remedies. 

Whenever  the  hemorrhage  is  due  to  an  altered  condition  of 
the  blood,  and  consequent  perverted  nutrition  of  the  walls  of  the 
vessels,  the  prophylaxis  requires  that  special  attention  be  paid 
to  the  patient's  diet  and  mode  of  life.  For  in  these,  as  in  weak 
and  slightly  built  patients,  in  those  affected  with  tuberculosis 
and  chronic  inflammatory  lesions  of  the  lungs,  such  as  precede 
phthisis,  even  a  very  slight  exposure  is  sufficient  to  cause  hyper- 
semia  of  the  lungs  followed  by  haemoptysis. 

These  patients  should  be  very  careful  to  avoid  every  bodily 
exertion  that  is  in  the  least  degree  fatiguing  (dancing,  riding, 
running),  out-of-door  walking  when  the  weather  is  cold  or  the 
winds  blow  from  the  north  or  east,  or  during  great  heat ;  further, 
every  mental  excitement,  hot  and  highly  spiced  foods  and  warm 
Btimulating  drinks,  such  as  coffee,  strong  wines,  and  liqiiors. 
On  the  other  hand,  moderate  out-of-door  exercise  during  fine 
weather  should  be  encouraged,  and  a  residence  in  the  country 
during  the  summer,  and  a  wann  climate  for  the  winter  and  incle- 
ment seasons,  recommended. 

"Whenever  there  is  a  well-marked  condition  of  ancBmla^  mild 
preparations  of  iron  are  indicated,  such  as  the  lactate,  phos- 
phate, or  reduced  iron ;  also  the  internal  and  external  use  of 
chalybeate  waters,  bearing  in  mind  the  stimulating  effects  of  the 
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carbonic  acid,  which  in  the  case  of  those  waters  very  rich  in  this 
gas  may  be  modified  by  the  application  of  heat  or  by  the  addi- 
tion of  milk  or  whey.  The  food  should  be  nourishing  and  eaeilj 
digestible,  and  the  taking  of  mOk  should  be  particulariy  urged; 
special  attention  should  also  be  paid  to  the  xegularity  of  tl^ 
bowels. 

During  an  attack  of  hcemoptysis  complete  repose  of  the  body 
should  be  allowed  the  patient,  best  attained  by  the  half-atting 
position  in  bed,  and  all  tight  or  uncomfortable  art;icles  of  cloth- 
ing should  be  removed.  The  patient  should  be  strictly  forbidden 
to  speak,  and  all  mental  excitement  should,  as  far  as  possible, 
be  avoided.  The  room  should  be  cool  and  airy,  and  the  patient 
covered  with  a  single  covering ;  only  cold  food  and  drinks  should 
be  taken.  To  allay  the  desire  to  coitgh,  narcotics  are  indicated, 
especially  morphine  or  opium,  and  to  regulate  an  excited  action 
of  the  heart  digitalis  in  infusion  or  tincture. 

The  most  effective  remedy  for  the  hcemoptysis  itself  is  cM 
applied  externally,  as  an  ice-bladder  or  cold  wet  compresses  to 
the  chest,  and  internally  in  the  shape  of  bits  of  ice.  Oppolza 
recommends  the  gradual  application  of  cold  as  more  suitable, 
especiall}'^  in  the  case  of  such  patients  as  are  very  sensitive  aad 
dread  the  cold. 

Among  the  customary  remedies  is  the  solution  of  chloride  of 
iron,'  taken  internally,  or  better,  by  inhalation,  diluted  from 
twenty-five  to  one  hundred  times ;  another  remedy  is  ergot  in 
infusion  (from  nine  to  eighteen  grains  of  ergot  to  four  and  a  hall 
ounces  of  water,  one  tablespoonful  every  one  or  two  hours).  It 
is  less  judicious  to  prescribe  large  doses  in  powder,  because  it 
irritates  the  throat  and  easily  provokes  a  cough.  In  severe 
cases  the  aqueous  extract  of  ergot  (Bonjean)  may  be  given  sub- 
cutaneously.  (Aqueous  extract  of  ergot,  two  scruples  ;  alcoh(d 
and  glycerine,  two  drachms  each : — of  this  inject  from  one-haU 
to  on(^  syringeful.)  Worthy  of  mention,  moreover,  are  tannin 
and  gallic  acid  (Waters),  nine  grains  every  one,  two,  or  four 
hours  ;  alum,  four  and  a  half  grains  every  two  or  three  hours, 
in  less  severe  cases  an  ahim  whey  by  the  cupful.    Rogers  recom- 

'  "  strong  Bolution  of  perchloride  of  iron." — BriHA  Ph. 
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mends  the  tannate  of  alnmina,  and  as  a  more  powerful  remedy, 
ferric  alum.  Furthermore,  acetate  of  lead,  best  combined  with 
a  grain  of  opium,  every  hour  or  half  hour.  The  balsams,  espe- 
cially oil  of  turpentine,  five,  ten,  or  twenty  drops  in  gelatine 
capsules ;  the  copaiba,  best  in  the  potto  Choparti  as  modified  by 
Wolff '  (copaiba,  syrup  of  tolu,  peppermint  water,  alcohol,  each 
an  ounce ;  spirit  of  nitrous  ether,  thirty  minims,  in  teaspoonful 
doses).  The  tnineral  acids  are  frequently  given,  especially  in 
mild  cases,  such  as  the  dilute  sulphuric  or  phosphoric  acids,  or 
Bailer's  acid  elixir,'  from  ten  to  fifteen  drops  in  a  mucilaginous 
vehicle  every  two  hours ;  occasionally  combined  with  tincture 
of  digitalis  if  the  action  of  the  heart  is  very  excited,  and  if  there 
is  much  cough,  with  bitter  almond  water  or  with  morphine. 

A  popular  remedy,  and  indeed  one  of  some  efficacy,  and 
always  at  hand,  is  common  salt,  which  in  case  the  physician  and 
the  more  appropriate  medicines  cannot  be  had  at  once,  should 
be  given  in  doses  of  from  a  half  to  one  tablespoonful,  either  dry 
or  mixed  with  a  little  water.  The  effect,  according  to  Scoda,  is 
caused  by  the  salt  acting  as  an  irritant  upon  the  gastric  mucous 
membrane,  producing  through  the  sensory  nerves  of  the  stomach 
a  reflex  action  upon  the  small  pulmonary  arteries,  whereby  the 
latter  are  contracted. 

The  administration  of  emetics  in  hemorrhages,  especially 
ipecac  in  nauseating  doses,  so  highly  recommended  by  Graves 
and  Trousseau,  has  lately  received  new  advocates  (Peter,  Mas- 
Bina,  H.  Weber).  Peter  refers  the  effect  to  the  diminution  in 
the  size  and  strength  of  the  pulse,  and  Weber  suggests  that, 
besides  this,  the  expulsion  of  the  blood  from  the  bronchi,  where 
it  has  accumulated  and  become  a  source  of  inflammation,  is  thus 
&cilitated.  There  is  really  nothing  to  be  feared  from  the  blood 
thus  accumulated,  and  the  effect  of  ipecacuanha  upon  the  heart 
and  vascular  symptom  is  as  yet  uncertain  and  but  little  under- 
stood. On  the  other  hand,  the  danger  that  new  hemorrhages 
may  be  produced  by  the  jarring  of  the  body  during  the  act  of 
vomiting,  is  so  apparent  that  this  mode  of  treatment  should  meet 

'  Charit^annalen,  1852,  Bd.  11.,  3. 

•Pure  Bulphorio  acid,  1  part:  add  by  drops  while  stirring  to  alcohol,  3  parts. — 
Oerman  Phartnaeopcaa. 
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■^vith  disapprobation  in  spite  of  the  liigli  standing  of  its 
cates. 

If  the  bronchial  hemorrhage  men'Iy  consists  in  the 
exppftoration,  after  cougliing  or  hawking  by  the  patient,  of 
or  three  bloodj'  sputa,  or  in  the  raising  of  mucus  streaked  with 
blood  every  morning,  a  simple  dietetic  treatment  is  all-suffi- 
cient, the  avoidance  of  all  bodily  exertion,  of  hot  and  exciting 
food,  etc.,  and  no  special  medication  is  reqtiired.  But,  out  of 
regard  for  the  patient's  anxiety,  it  will  frequently  be  necessair 
to  do  something,  and  then  the  mineral  acids  may  be  prescribed. 

^Notwithstanding  Laennec's  advice,  that  in  hemorThagk  in- 
farction the  bleeding  should  be  combated  during  the  first  or 
second  day  by  "copious"  bloodletting— from  twenty  to  twenty- 
four  ounces — this  remedy  is  no  longer  employed  so  freely. 
Venesection  in  infarction  is  not  indicated  to  subdue  the  hemor- 
rhage, but  is  of  use  only  where  there  is  an  intense  degn^^  of 
passive  congestion  in  the  pulmonary  circulation  tbreateniag 
oedema  of  the  lungs. 

In  many  cases  where  there  is  increased  frequency  of  tlie 
heart's  action,  with  incomplete  contraction  of  that  organ,  acids, 
and  more  especially  digitalis,  are  indicated.  AVith  a  little  pre- 
caution, and  pnrticularly  by  reserving  this  latter  remedy  for  tin 
urgent  cases,  the  danger  feared  by  Gerhardt  and  Peuzoldt,  thM 
it  favors  thrombosis  of  the  right  side  of  the  heart  and  gives  ri« 
to  new  emboli,  may  be  avoided, 

Iti  uKiny  cases!  embolism  of  a  large  vascnlnr  branch  is  qiiit'klT 
followed  by  collapse,  wjien  stimulants  should  be  adniinistertd, 
such  as  wine,  camphor,  musk,  and  the  preparations  of  ammonii 
internally  and  externally,  hand-  and  foot-baths,  embrocafioiM 
with  the  spirit  of  mu.stard,'  mustard  poultices  to  the  breast  u^ 
tlie  inner  nsjipct  of  the  thighs. 

If  the  lu'morrhage  is  considerable  in  quantity  and  reqnif« 
S]iecial  treatment,  the  indications  arc  the  same  aa  those  flieD- 
tioned  for  bronchial  hemorrhage. 

It  is  impracticable  in  the  case  of  metastatic  ahscesm  l» 
make  use  of  any  special  treatment,  therefore  the  latter  shon" 


'  Oil  of  rauatatd,  1  part  ;  alcohol,  50  parts. —  Oerman  Ph. 
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coincide  with  that  of  the  primary  disease.  For  pulmonary  apo- 
plexy, if  the  physician  arrive  iu  time,  cold  should  be  made  use 
of  externally  and  internally,  the  subcutaneous  injection  of  ergo- 
tine,  and  internally,  perhaps,  the  solution  of  chloride  of  iron.  If 
collapse  tliroaten,  analeptic  remedies  should  be  given.  Further- 
more, all  those  indications  are  applicable  which  have  already 

been  enumerated  in  the  treatment  of  bronchial  hemorrhage. 
VOL.  v.— 21 


\ 


ATELECTASIS. 


niSTOEY  AND  LITERATURE. 

lectasis,  although  long  ago  observed  and  described  as  it  ocean  in  new-born 
infants,  was  looked  upon  by  former  writers,  and  especially  by  French  authora 
(Valleit,  BiUard,  Orisolle),  as  a  congenital  pneumonia.  S.  Jorg,  in  the  year 
1832,  in  his  treatise:  "Be  morbo  pulmonum  organico  ex  respiratione  neona- 
torum imperfecta  orto,  Lipsise,  1833,"  and  later,  in  den  Analekten  der  Kin- 
derkrankhcitcn,  Stuttgart,  1835,  Heft,  V.,  and  also  in  a  special  work:  "Die 
Foetuslunge  im  geborenen  Kinde  fiir  Pathol.,  Therap.  u.  gerichtl.  Arznei- 
Wissensch.,  Grimma,  1835,"  was  the  first  to  describe  this  condition  as  a  residue 
of  fetal  life  and  as  the  result  of  imperfect  respiration,  that  is,  as  an  incomplete 
expansion  of  the  lungs  with  air.  He  describes  this  in  the  above-mentioned 
treatise,  p.  G,  in  the  following  happy  manner :  "  Hie  constat  concretione  cellu- 
larum  pulmonaliuin,  quae  majorem  vel  minorem  partem  dextri  vel  sinistri,  vel 
utriusque  pulmonis  comprehendit.  Cellula;  vcro  ista:  nulla  prscedente  inflam- 
matione,  nullaque  exsudatione  sive  destructione  sequcnte,  solummodo  ex  aSris 
ad  illas  propter  respirationcm  incompletam  ac  superficialem  non  penetrands, 
defectu,  sensim  sensimque  conglutinantur  denique  re  vera  coallescunt." 
i  anatomical  description  by  Jorg  was  supplemented  by  the  investigation  of  sev- 
eral cases  by  Ilasse  (Spea  pathol.  Anat.  Leipz.,  1841),  who  pointed  out  the 
differential  anatomical  features  between  atelectasis  and  certain  inflammatory 
conditions.  Tlien  came  the  descriptions  of  Legendre  and  Bailly  (Archiv,  g&j., 
1844,  Janv.-Mars):  "qu'il  n'y  a  point  de  travail  de  decomposition  et  forma- 
tion des  produits  pathologiques  mais  seulement  modification  physique  dans  la 
structure  des  organes."  These  investigators  also  observed  the  same  conditions 
in  older  children,  and  declared  that  atelectasis,  as  found  in  new-l>om  infanta, 
is  not,  as  Jorg  and  Ilasse  say  it  is,  a  remnant  of  the  fetal  state,  but  a  retro- 
gression to  that  condition. — Mend-eJtuohn  (Der  Mechanismus  der  Respiration 
und  Circulation  u.  s.  w.  Berlin,  1845,  p.  177  et  seq.)  endeavored  to  produce 
atelectasis  of  one  limg  in  animals  experimentally,  by  opening  the  corresponding 
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plennd  cavity.  If  the  animal  died  soon  after  the  operation,  the  lung  could  be 
inflated,  which,  however,  could  not  be  done  if  death  only  occurred  after  a  long 
time.  He  declared  atelectasis  and  pneumonia  of  early  childhood  to  be  differ, 
ent  degrees  of  development  of  one  and  the  same  process,  inasmuch  as  atelectasis 
gives  rise  to  a  condition  of  stasis  in  the  capillaries,  which  may  be  followed  by 
exudation  and  the  development  of  plastic  material,  and  then  pneumonia. — 
Travbe  (BcitriSge  zur  experim.  Pathol,  u.  PhysioL  Berlin,  1846,  Heft  I.,  p. 
184  et  seq.)  described  atelectasis  as  it  occure  in  adults.  The  clinical  symptoms 
corresponding  to  the  anatomical  changes  have  been  accurately  described,  and 
tlie  differential  diagnosis  of  these  two  conditions,  atelectasis  and  pneumonia, 
so  often  confomided  the  one  with  the  other,  established  by  FriedMien  (Archir 
fur  physiol.  Hcilkunde,  1847,  Jahrg.  VI.) ;  Bees  (Atelectsisis  pulmonum,  or, 
Closure  of  the  Air-Cells  of  the  Lungs  in  Children.  Lond.,  1850,  42);  Bonders 
(Nedcrl.  Lancet,  1851,  Mei) ;  Wejit  (Lecture  on  the  Diseases  of  Infancy  and 
Childhood,  translated  into  German  by  Wcgner.  Berlin,  1853) ;  Cvhn  (Giins- 
burg's  Zeitschr.,  1854,  Band  V.)  ;  Orally  ffeicitl  (On  the  Pathol,  of  Whooping- 
Cough.  Lond.,  1855.  Diagnosis  of  Apneumatosis  (Pulmonary  Collai>se). 
Brit  Med.  Journ.,  Nr.  15,  and  Lancet,  Nr.  25,  1837) ;  Oerhardt  (Beitritge  zur 
Lehre  von  der  ei-worbenen  Lungenatelektase.  Diss.  Wurzb.,  1857,  and  Vir- 
chow's  Archiv,  1857,  Band  XL,  p.  240)  ;  BarteU  (Virch.  Archiv,  1861,  Band 
XXL,  pp.  65  and  120. 

Berg,  Aus  dem  Jahresber.  liber  das  Stockh.  Waisenhaus,  Journ.  fur  Kinderkrankh., 
1846,  Juli ;  Legmdre,  Rcchcrcli.  anat.  path,  et  cliniq.  sur  quclques  maladies  de 
Fcnfance.  Paris,  1846,  p.  159  et  seq. ;  Eulertherg,  Preuss.  Vereinszeitung,  1848, 
Nrs.  6-8;  KoHlin,  Arch,  fiir  phys.  Heilkunde,  1849,  Jahrg.  VIII.,  2,  3,  6,  7; 
1854,  Jahrg.  XIII. ;  Gaildner,  Edinb.  Month.  Journ.,  1850,  Vol.  XII. :  Forsyth 
Meigt,  Amer.  Journ.,  1852,  Jan.;  Baron,  Journ.  fiir  Kinderkrankh.,  1852,  18; 
Jiahle,  Lungencollapsus,  32,  Jahresbericht  der  Schlesis.  Qcscllschaft,  1854 ; 
Gunsburg,  Kliuik  der  Kreislaufs-  und  Athmungsorg.  Breslau,  1850,  p.  476; 
BadtUky,  Die  Pathol,  der  katarrh.  Lungenentziindung  der  Neugeb.  u.  Siiug- 
linge.  Diss.  Petersb.,  1861.  Petereb.  med.  ZeiUch.,  Band  I.,  p.  147  ;  Ziemmen, 
Pleuritis  und  Pneumonic  im  Eindesaltcr.  Berl.,  1862,  p.  290;  Thomas,  Nederl. 
Tydschr.  v.  Geneesk,  1864,  Juni,  Band  VIII. ;  SUffen,  Klinik  der  Kinder- 
krankh. Berl.,  1865,  Band  I.,  j).  45  et  seq. ;  Cockk,  Acquired  Atelectasis  of  the 
entire  Upper  Lobe  of  the  Right  Lung  from  direct  Mech.  Pressure.  Assoc. 
Med.  Journ.,  Nr.  204,  1856 ;  Biermer,  Handb.  der  spec.  Path.  u.  Therap., 
1867,  Band  V.,  1.  Abth.,  5.  Lieferung,  p.  819. 

Compare  also  the  anat.  ])lates  of  Cruteilhier,  Anat  pathol.  Livr.,  XV.,  pi.  2;  Alhers, 
Atlas  der  path.  Anat,  Band  IIL,  Taf.  25 ;  Casper,  Atlas  z.  Handb.  d.  gericlitl. 
Med-,  Taf.  VI. ;  likewise  the  text-books  on  path,  anatomy  by  Bol-itansl-y,  3. 
Aufl.  Wien,  1861,  Band  HL,  p.  58 ;  Forster,  2.  Aufl.  Leipz.,  1803,  p.  240, 
etc.,  and  Weber,  BcitrSge  zur  path.  Anat  der  Neugeb.  Kiel,  1852,  2.  Liefer- 
ung, p.  34  et  seq.  ;  also  the  text-books  upon  the  diseases  of  children  by  Fried- 
berg,  BiUard,  Botichut,  Billiet  et  Barthez,  Bediuir,  Hmning,  Vogel  and  Oerhardt. 
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DF.FIXITION'. 

Atelectasis    (<lTe\jj<?,   impi'i-ft'ct,    ami    eKreuTK;,    dilatation)  or  J 
npnef/malosis  are  naiues  giv^en  to  tliat  couditiou  of  the  lungs  in 
which  expansion  of  more  or  less  of   the  lung  is  irnp<.^i'fert  or 
entirely  absent,  and  wlwii  this  lack  of  exj>ansion  is  not  diit^  to 
the  tilling  of  the  alveoli  with  fluid  or  with  a  coagulable  niatfriaL 
but  depends  wholly  ujion  the  small  capacity  of  the  alveoli  wliic\v 
may  even  amount  to  direct  ap])ositiou  of  their  walls  the  one  with 
the  otlier.    Although  this  condition  is  normal  in  fetal  life,  ret 
it  becomes  jiathologic^al  whenever  tliis  lack  of  expansion  cott- 
tinu(>s  after  birth.     It  then  constitutes  a  confjeuital  alelrdaiis^ 
oi'  alrh'cUi.sts  ill  its  narrower  sense,  or  etat  fa'tal  (^L»:'gendre)- 
A  portion  of  the  lung,  however,  which  has  been  perfectly  ex- 
panded, may  also,  later  in  life,  lose  its  capacity  for  air.    This 
takes  place,  as  a  ruh*,  by  a  sort  of  resorbing  process  in  tho9» 
pnvtions  of  the  lung  which  are  shut  off  by  the  occlusion  of  theiT" 
bronchi.     The  walla  of  the  alveoli  collapse  and  lie  against  oae 
au(ftlier  as   in    the    fetal   state ;     this    is   acquired  akhdaf'uf. 
obstniriire  aftlectasis,  or  collapse  of  the  lung.     The  effwt  of 
external  pressure  upon  the  lung  may  drive  the  air  out  from  tli«? 
alveoli  and  lobes,  and  give  rise  to  atelectasis  from  compression. 

ETroLOGT. 

Cungenitnl  atfleetasis  is  most  frequently  met  with  in  fwblff 
childien,  those  wlio  have  been  born  prematurely,  or  who  har^ 
come  into  the  world  in  a  state  of  ap])arent  death  after  a  difficolC' 
or  tedious  labor,  and  is  due  to  unequal  and  imperfect  action  of 
tlii^  ivsi»inito]y  imiscles.  It  occurs,  moreover,  in  those  childreiL 
whose  l)ronclii  are  partially  obstructed  by  mucus  or  meconium. 

Collapse  of  the  lungs  takes  place  most  fi-equently  daring; 
childhood,  especially  during  the  first  weeks  and  months 
less  often  amniig  adult  person.^,  and  is  also  due  to  occli 
small  brcmclii  b}-  tenacious  mucus,  dependent  upon  a 
cataiTh  of  the  terminal  bronchi,  which,  by  reason  of  their 
calibre  and  the  thinness  of  their  walls,  are  readily  see 
and  obstructed.     Besides  the  catarrh  and  its  consequentx 
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Strength  of  the  respiratory  muscles  must  be  taken  into  account, 
^w  ill  proportion  as  this  is  bt-tow  the  normal  standard,  will  tliey 
be  unable  to  overcome  the  obstacles  placed  in  the  bronchi  by  the 
catarrh  to  the  entrance  of  air  into  tln.^  alvuuli.     The  respiratory 
toTK  d<.'pends,  according  to  Gerliardt,  upon  the  age  of  tiie  child, 
ipon  its  general  nutrition,  especially  u])o»  its  muscular  devel- 
opment and  degree   of  innervation.     Therefore,   we  meet  with 
at^'h'ctasis  both  in  V(»ry  young   infants  and   in   those  children 
whose  general  nutrition  is  very  much  reduci"d  by  otlier  diseases, 
[     such  as  chronic  diarrhoea,   rachitis,   wliooping-cough,   measles, 
or  by  poor  hygienic  influences,  bad  air  and  improper  food.    That 
diminished  innervation  ma}^  cause  atelectasis,  is  sliown  b}'  cases 
of  })i-ain  disease,  cnnia,  and   sopor  in  children,   and  liy  severe 
cas*>s  fif  typhus  in  adults.     The  practice  of  swathirig  children, 
whirli  has  fiften  been  urged  as  a  cause,  is  withfiut  influence  npcui 
the  origin  of  atelectasis.     The  same  may  be  siud  of  (he  following 
conditions,   which  have   likewise  been  termed   etiological :    the 
Jfispiration  of  a  dusty  and   vitiated   atmosphere,  and  long-con- 
tinm-d  dorsal  decubitus  of  a  child,  factors  which  are  of  imp(vrt- 
ance  only  so  far    as    they  favor  pulmonary  hyju'iTPmia  and 
catarrh,  and  thus  indirectly  induce  atelectasis.      According  to 
Gerliardt,  collapse  of  the  lung  may  occasionally  be  caused  by 
extensive  pleuritic  adhesions.     It  is  now  nrid  then  jiroduced  by 
paralysis  of  tin.  pm-iimogastric  nerve,  or  hy  the  obstruction  of  a 
bron<.hus  by  a  neoplasm  of  the  lungs,  or  hy  t!ie  jin'sence  of  a 
foreign  body.     Collapse  of  the  lung  is  still  more  rarely  the  re- 
sult of  compression  of  a  bronchus  by  external  pressure,  whereby, 
m   y>roport!on  to  the  size  of  the  bronchial  branch,  atelectasis  of 
*  '^I'ger  or  smaller  portion  of  tlie  lung  is  prf»duced. 

'-^ockle  n?i>ort8  an  intprcating  case  of  this  kind,  in  wliicli  tlic  entire  upper  lobe  of 

•'Oe  lutig  hoCiitiie  tliL"  seat  of  uttjlcctjisia  in  ci)n8i'f[iH'ncu  of  in'osure  txcrtctl  iijnm  the 

"8'*t  lirimchuii  liy  i-nl:irg(!(l  brotiehial  gLiiuLs.     Tlii.'  rest  of  Uie  lun;^  wjis  emiilivse- 

•toyg^  and  contained  scattered  miliary  tnlicrclcs.     Tlie  rjglit  aurirle  wiis  consider- 

y  dilated,  the  left  ventricle  dilated  and  hypertrophied,  and  tbn   fiinuwn  ovnle 


L 


To  correctly  appreciate  the  disappearance,  that  is,  the  absorp- 
^■.  nf  the  air  from  the  lobules  in  ordinary  cases  of  collapse  of 
'  Jung,  it  is  necessary  to  remember  that  during  inspiration  the 
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elasticity  and  contractility  of  the  pareuchyma  of  the  Inng 
opposed  to,  and  must  be  overcome  hy,  the  action  of  the  resjiira- 
tory  mtiscles.    This  resistance  is  increased  by  the  undoubt^-dlj 
greater  elasticity  of  a  child's  luuff,  and  also  by  the  accuniulatiot 
of  mucus  in  the  bronchi,  in  consequence  of  a  catarrhal  condi 
tion,  and  still  further,  as  Bartels  believes,  by  contraction  of  tht 
bronchial  muscles,  brought  about  through  retli.^x  action  by  fh» 
irritated  catarrhal  mucous  membrane.     If,  now,  in  addition,  th* 
inspiratory  muscles  are  weak,  and  there  is  delicient  innervation, 
one  can  leadily  €oucei\'e  that  no  air  can  get  into  the  alvedli  from 
without.     The  air  which  they  already  contain,  and  which,  hv 
reason  of  the  occluded  bronchi,  is  shut  in,  is  subj%^ctecl  to  higli 
pi-essure    by   tlie   elasticity   and    contractility   of    the  alveola: 
j)arietes,  and  is  absorbed  by  the  blood,  as  was  first  pointed  out 
by  A'Jrchow. 

Alch'riasis  from  compression  is  caused  by  the  pressareot 
fluid  in  tin-  pleural  sacs;  by  pleuritic  effusions,  empyema,  and. 
hydrotljorax  ;  also  by  pneumothorax,  of  wliich  we  can  most 
easily  convince  ourselves  by  opening  a  pleural  cavity  in  aa 
animal.  This  cnndition  is  also  found  with  an  accumulation  i 
lluid  in  the  pr-riraidium,  hypertrophy  of  the  heart,  tumors  in ths 
thorax,  niieurisms,  large  tumors  in  the  hings,  distortions  of  ll* 
spine,  racliirical  derontiity  of  the  thorax,  fluid  effusions 
large  tumors  in  the  abdominal  cavity,  as  well  as  a  lugh  degrees 
tympanites,  whereby  the  diaphragm  is  pressed  upwards. 

Any  of  these  conditions  maj^  compromise  more  or  less 
monary  tissue,  and  cause  it  to  undergo  atelectasis. 

Pathological  Anatomy. 

Conffrnifal  af/'lerfastis  is  most  frequently  situated  in  the] 
terior  and  inferior  portions  of  the  lungs,  less  fi'cquently  in 
aril  1  Tit >r  biirders,  the  tongue-shaped  processes  and  the  apic 
the  lungs.     It  occurs  eitlier  as  a  single  circumscribed  lol 
mass,  or  it  may,   though  less  frequimtly,   involve  eousid 
]>orf!ons  of  lung  tissue,  tlie  half,  or  even  the  whole  of  one! 

These  atelectatic  portions  are  sunken  below  the  level  ( 
adjacent  nonnal  lung  tissue.     Superficially  they  are  violet 
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dish-blne,  or  steel-colored,  while  tlie  interior  as  seen  upon  section 
is  more  brownish-red.     The  pleura  covering  them  is  perfectlj' 
normal.    The  tissue  is  dense,  and  does  not  crepitate  upon  pres- 
sure or  wht'n  cut  into.     It  is  tough,  not  easily  torn,  and  between 
(]),!.  fiiTj-''i"s  feels  soft  and  tlaccid,  and  not  at  all  friable.     The  free 
.1.1-  '^  a  the  lungs,  owing  to  imperfect  expansion  of  the  paren- 
chyma at  these  points,  are  shortened  and  turned  inward.     Small 
pieces  of  lung  tissue  sink  in  water.     Sections  of  those  portions 
appear  smooth,  not  granular,  void  of  air,  condensed,  have  but 
little  fluid  constituents,  and  only  a  slight  amount  of  blood  can 
l)e  pressed  out.     At  first  the  portions  of  lung  thus  affected  are 
entirely  inflatable,  and  may  thereby  regain  their  n<ir]ual  pale-red 
color  and  the  other  citaraeteristics  of  healthy  lung  tissue;  but 
titer  some  time  this  is  no  longer  possible.    The  portions  involved 
become  denser  and  harder,   contain  less  bkuid,   and  are  drier. 
The  changes  which  under  these  conditions  take  place  in  the  lung 
substance,  whereby  dilatation  of  the  alveoli  b}'  insufflation  of  the 
lung  is  rendered  impossible,   have  not  yet  been  satisfactorilj'' 
dptennined.     That  the  walls  of  the  alveoli,  according  to  Jorg  and 
otliers,  become  agglutinat^.-d,  and  eventualh'  grow  together,  is 
more  than  doubtful.     According  to  Rokitansky,  there  is  demon- 
strable, besides  a  fatty  degeneration  of  the  alveolar  epithelium, 
in  abundant  eell-proliferation  in  the  tissue,  which  is  followed  by 
a  permanent  growth  of  connective  tissue,  with  destructiiui  of  the 
pulmonary  substance.     We  do  not,   howevei-,  lielitn'e  that  this 
proi^ess  is,  as   Rokitansky  thinks,  dependent   upon  a  form  of 
inflammation  due  to  abnormal  conditions  of  diffusion.     That  a 
6ort  of  tissue-metamorphosis  takes  place,  and  that  there  is  not 
a  simple  juxtaposition  of  the  alveolar  walls,  is  shown  by  the 
fe«t  that  during  fetal  existence  the  lungs  are  collapsed,  but  do 
thereby  undergo  such  changes   that  inflation  is  no  longer 
able. 

1(1  acquired  collapse  of  the  lung  the  anatomical  conditions 
fp  in  general  of  a  similar  kind,  though  the  atelectatic  points  are 
^^  disseminated  and  s<'attered  throughout  both  lungs  ;  they 
tiow  a  preference  for  a  lobular  arrangement,  and  correspond 
ore  closely  with  the  distribution  of  the  bronchi,  to  the  occlu- 
31  of  which  they  owe  their  formation.     They  have  in  slight 
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cases  a  superficial  location,  but  they  may,  by  extension,  invohe 
tlie  deeper  parts  of  the  parenchyma.     In  very  severe  cases  tli« 
apneumatic  portions  extend  over  large  seotions  of  the  lung,  and, 
as  observed  by  Bartels  and  Steffen,  sometimes  stretch  in  a  basd 
of  mor(^  t]ian  an  inch  in  width,  upon  the  posterior  surface  of  tbe 
luuf];,  from  the  apex  to  the  base.     Their  color  is  generally  a  daA  \ 
8t(^iel-bliie,  owing  to  engorgement,  and  this  feature  is  fn^uentlv 
all  the  more  striking  from  the  fact  that  the  lobules  of  the  rest  ot 
thi-  parenchyma  of  the  lung  are  often  bloated  and  of  a  pale 
color,   from    the  coexistent,    vicarious,   vesicular    emphysema- 
The  cut  surface  is  less  dry,  less  poor  in  blood  and  serum,  and. 
owing  to  the  existing  catarrhal  condition,  a  blood-red,  viscij-j 
serosity  can  be  scraped  from  it.     If  a  passive  or  hypostatil 
hyiK'rjcmia  is  associated  with  the  collapse,  the  cut  surface  i 
softened,    is  of  a  dark-blue  color,    and    blood    can    be  fn*! 
e.vpresst>d.     From  the  close  resemblance  of  the  parenchyma  tfl 
a  section  of  the  spleen,  this  condition  has  been  called  splenieali9 
jyulmonnm.     The  pleura  is  normal,  or  may  occasionally  be  th» 
seat  of  a  few  ecchymoses ;  only  in  rare  cases  is  it  thickened  or* 
retracted. 

The  bronchi  are  considerably  congested,  their  mucous  mem- 
brane swollen,  and  it  is  not  unusual  to  find  in  them  yellow 
occlnding  plugs  of  miu-us ;  in  addition  to  the  atelectatic  por- 
tions, pneumonic  infiltrations  are  frequently  met  ■with. 

When  compression  has  caused  the  atelectasis,  the  kwation 
and  extent  of  the  apneumntie  portions  depend  upon  the  eansa- 
tive  :»g(>Tit,     They  occur  most  freqtumtly  at  the  base  and  in  the 
sharp  edges  <»f  the  lungs,  often  involving  large  portions  of  a  Inng, 
or  a  whole  lobe,  very  rarely  the  whole  organ.     Thus,  compres- 
sion of  the  base  of  the  lung  is  produced  by  pressure  upwar;'-    ' 
the  diapliragm,  owing  to  distention  or  filling  of  the  alxlo:! 
cavity  ;    in   skoliosis  the  posterior  portions  of    the  lungs  an 
affected,  and,  according  to  Rokitansky,  on  the  side  of  the  i 
vexlty  of  the  spinal  curvature,  corresponding  to  the  fissurf 
shape  of  the  posterior  thomcic  cavity.    With  pericardial  efft 
the  anterior  borders  of  the  Inngs  suffer;  with  free  pleuritic 
sions,  the  lower  portions ;  while  with  sacculated  circumsc 
pleuritic  eiTusions,  those  portions  corresponding  to  the  pos 
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ot  the  flnkl  collections.     The  degree  of  compression  is  variable. 
"Hie  hing  is  either  simply  diminished  in  size  and  rendered  sonie- 
wlxat  more  compact,  but  still  retains  a  portion  of  its  air,  or  it  is 
l)erfiTt]v  void  of  air,  though  the  vessels  still  remain  lilled  with 
blood,  or  else  the  lung  is  compressed  to  such  a  degree  that  both 
air  and  blood  are  driven  out.     As  long  as  the  tissue  still  retains 
its  blood  suppl}',  it  is  dark-red,  and  resembles  upon  section  a 
piece  of  muscle — caruifirnth  prtlmouum; — while  if  the  blood 
kis  Lx-en  completely  expressed  from  the  lung,  its  color  is  brown- 
ish or  bhiish,  most  frequently,  however,  grayish-blue,  and  finally 
unifonnly  gray.     Tlie  parenchyma  is  then  dry,  perfectly  empty 
of  air,  tough  and  leather}"-.     The  texture  of  the  lung  pioper  and 
the  small  bronchi  disappear,  and  tinally  nothing  icmains  but  a 
cicatricial  mass  of  connective  tissue,    witli   tliickening  of    the 
pleura.    In  euch  a  condition  the  lung  tissue  can  no  longer  be 
inflatL'd,  and  of  course  during  the  remainder  of  the  patient's  life 
is  nnavailable  for  resphation. 

Though  the  anatomical  changes  in  atelectasis  are  very  charac- 
teristic, yet  it  not  unfreqnently  happens  that  those  of  limited 
ex7>i?rimce  confound  them  witli  certain  intlammatoiy  conditions, 
that  is,  with  ])neumonic  infiltrations,  and  it  will  therefore  be 
fitting  to  enumerat.e  here  the  most  important  distinguishing 
features.  Atelectatic  portions  of  the  lung  ari«  suidcen  bt  ]n\v  the 
surrounding  nonnal  lung  tissue,  and  are  of  less  extent  than  por- 
tions that  are  the  seat  of  pneumonic  infiltration.  The  cut  sur- 
face iij  smooth,  non-granular,  and  no  croupous  or  cellular  exuda- 
tion can  be  pressed  out.  Further,  the  atelectatic  portiims  <"in  be 
inflated  for  a  long  time  ]>y  insufflation  through  the  trachea, 
v^^Mi  is  impossible  with  an  inliammatory  infiltration.  The  ate- 
lectatic tissue,  moreover,  is  firm,  leatheri",  non-friabL.',  and  the 
pleura  quite  smooth  and  free  from  pseudo-membram^s. 

Pituhusness  of  the  fetal  openinga  is  a  not  infiequent  conse- 
quenee  of  extensive  congenital  atelectasis.  The  foramen  ovale 
and  thp  ductus  arteriosus  Botalli  remain  patulous,  as  a  result  of 
the  influence  of  disordered  respiration  upon  the  circulatory  sys- 
tem. tTj^  healthy  lung  during  inspiration  facilitates  bj-  its  suc- 
tTon  jtower  the  emptying  of  the  right  heart,  and  during  expira- 
tion,  by  its  contraction,  assists  tlie  discharge  of  the  blood  from 
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the  lung  into  the  left  auricle,  and  onward  into  the  general  circu- 
lation. In  atelectasis,  when  this  suction  and  propulsive  power  is 
very  materially  diminished,  the  right  ventricle  becomes  engorged 
with  blood,  and  will,  during  contraction,  force  a  portion  of  the 
latter  from  the  pulmonary  artery  through  the  ductus  arteriosus 
Botalli  into  the  aorta,  and  again  some  blood  will  flow  from  the 
right  auricle  through  the  foramen  ovale  into  the  left  auricle,  pre- 
venting, very  naturally,  the  closure  of  these  openings.  It  is 
therefore  very  apparent  that  a  catarrh  followed  by  pulmonary 
collapse  during  very  early  infancy  may  be  a  cause  of  imperfect 
closure  of  the  fetal  openings. 

Atelectasis,  both  in  children  and  adults,  occasionally  results 
in  lobular  pneumonia.  This  of  course  is  only  possible  while  the 
alveoli  are  still  permeable  for  air,  and  also  therefore  for  an 
exudation. 

Symptoms  and  Course. 

An  atelectasis  which  is  circumscribed  and  of  small  extent  will 
cause  no  symptoms  whatever ;  it  is  only  when  larger  portions  of 
lung  tissue  are  the  seat  of  this  condition  that  during  life  it  gives 
tokens  of  its  existence  and  can  be  recognized  by  the  physician. 

The  symptoms  of  congenital  atelectasis  are,  as  a  rule,  present 
from  the  moment  of  birth,  although  during  the  following  days 
they  become  more  pronounced  and  no  longer  admit  of  any 
doubt  as  to  the  nature  of  the  disease.  The  symptoms  are  above 
all  those  of  insnfficient  respiration.  The  breathing  is  super- 
ficial and  rapid,  the  thorax  expands  inadequately,  the  voice  is 
weak,  small,  and  finally  inaudible ;  the  children  do  not  cry,  but 
only  whimper,  and  are  unable  to  nurse  with  any  vigor. 

The  little  patients  become  cyanotic  from  the  imperfect  per- 
formance of  respiration  and  from  the  afore-mentioned  patulous 
state  of  the  fetal  openings.  The  lips  and  terminal  phalanges 
are  blue,  tlie  face  livid,  and  the  surface  of  the  body  pale  and 
cool.  They  become  drowsy  and  sleep  a  great  deal,  the  extremi- 
ties arc  moved  very  slowly,  and  generally  remain  relaxed  and 
motionless.  The  bowels  are  quiescent,  and  no  meconium  is 
passed.  Slight  muscular  twitchings,  especially  in  the  face,  are 
often  observable,  and  convulsions,  contractions,  and  paralyses 
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tte  not  infrequent.  The  pas.sivf^  hyper.emia  resulting  from  the 
anomalies'  of  circitlation  may  give  rise  fo  the  formatiou  of 
Wood-clots  in  the  cranial  sinuses,  three  cases  of  wliicli  have  been 
obsen-ed  by  Gerhardt.  The  diagnoi<is  of  tliis*  ctmiplication  is 
deterarmc'd  b}'  drowninessj  slight  facial  liemiplegia,  and  unequal 
disfention  of  the  jugular  veina,  one  of  them  being  enornioiisly 
engorged,  while  the  other  is  in  a  state  of  utter  collapse. 

In  severe  cases  deatli  gi^nf^rally  occurs  within  a  few  days  after 
l)irtii,  sometimes  not  until  the  third  or  fourth  week,  and  rarely 
St  a  somewhat  later  period,  with  the  johenomena  of  extreme 
debility  and  atrophy.  Now  and  then  the  child  will  die  with 
all  thi;  signs  of  suffocation  from  excessive  carbonization  of  the 
fclood  caused  by  the  patency  of  the  fetal  openings,  or  in  an 
atlafk  of  convulsions. 

Whenever  congenital  atelectasis  does  not  end  fatally  within 
a  short  time,  the  sjTnptonis  do  not  diflFer  from  tliosn  of  eoJlapse 
(f  Ih  lung.  Both  conditions  present  the  features  of  iusiifncieut 
respiration  and  ituperfect  decarbonization,  and  certain  distur- 
banci's  of  the  circulatory  and  npiTous  systenjs  iuimt'diah^ly 
deppudi'iit  upon  them.  Tlie  bronchitis,  liowever,  to  which  the 
follapse  of  the  lung  is  sir'condar}",  may  also  give  rise  to  the  same 
8yini»toras  in  the  children,  for  it  causes  insufficient  intiTchange 
of  gasics  and  d^'spnoea,  so  that  unless  one  is  aid<'d  by  physical 
signs  tlie  diagnosis  is  frequently  difficult.  In  acquired  atelec- 
tasis respiration  is  labored,  arduous,  and  of  increased  frequency, 
the  tliorax  is  expanded  with  an  effort,  and  unequally,  if  the  dis- 
ease is  confined  to  one  lung. 

The  manner  of  respiration  undergoes  a  peculiar  characteristic 
change,  which  was  first  noted  by  Gerhardt,  and  later  by  Graily 
Hewitt,  similar  to  that  which  occurs  in  croup  and  in  laryngo- 
and  tracheostenosis.  For  instance,  when,  during  the  act  of 
inspiration,  the  thorax  expands  by  an  elevation  of  its  upper 
portion,  and,  by  contraction  of  the  diaphragm,  the  lungs,  being 
iKWfiany  impervious  to  air  by  reason  of  the  atelectasis,  are 
enable  to  accompany  this  expansion.  Therefore,  a  compensat- 
JflR  retraction  of  the  thorax   takes  place  at  its  most  plinble 

Its,  recognizable  partly  by  the  sinking  in  of  the  intercostal 

1  Bes,  and  partly  by  a  retraction  of  the  sternum  and  the  lower 
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true  and  false  costal  cartilages.     The  more  yielding  tlie  thorn 
the  more  striking  is  this  sj^nptom. 

Physical  exainiiiatioii  only  yields  positive  signs  when  thf 
ateU^ctasis  is  moderately  extensive,  involving,  according  to  Ger- 
hardt,  an  eighth  or  a  sixth  of  one  lung,  and  when  the  individual 
points  of  disease  are  not  too  far  from  one  another. 

The  inferior  boundaries  of  the  lung,  both  anteriorly  and  jws-i 
teriorly,  remain  noniial,  because  the  atelectatic  portion  is  p^ne- 
ally  compensated  for  by  an  expansion  of  the  normal  lung  tissae 
(emphysenui)  and  by  the  narrowing  of  the  thorax.  The  pracor- 
dial  dnluess  is,  as  a  rule,  increased  in  extent,  which  is  explained 
pnrtly  hy  the  fact  that  tlie  heart  is  less  covered  b}'  the  huigs, 
and  jKirtly  by  a  dilatation  and  hypertrophy  of  the  right  side  of 
the  heart,  in  consequence  of  disorders  in  the  pulmonary  circuit 
tioti.  Quite  in  accordance  with  the  latter  sj'niptom  is  the  largiT 
surface  over  which  the  heart's  beat  is  appreciable,  as  well  asiti 
increased  force.  "When  the  atelectfisis  has  caused  considerahto , 
condensation,  pretty  distinct  dulness  can  be  detected  over  tin 
correspfnidtnt^  point  hy  light  percussion. 

On  aur^cultution  tlie  respiratory  sounds  may  be  entirely  »^ 
sent,  because  no  air  can  enter  that  portion  of  the  lung  whkh 
is  the  seat  of  atelectasis.  Only  a  gentle  vesicular  breathing  cai 
be  heard,  which  is  transmitted  from  the  ncigliborhood,  and  noj 
be  nii(i:i:led  with  rlionchi  if  catarrh  also  is  ]U'esent.  AVhcn  the 
nteli^ctatic  ]iroci'ss  is  very  extensive,  bronchial  breathing  and 
bronchophony,  with  increased  vocal  fremitus  and  consonanl 
rhonciii,  are  ap]>re<'iable. 

The  cough  wjiicli  is  frequently  present  is  due  to  tlie  catatA, 
and  all  feverish  symptoms  should  be  ascribed  not  to  the  ate- 
lectasis, but  to  the  complications,  viz.,  the  original  disease, 
repeated  catarrhal  attacks,  or  a  concomitant  broncho-pneuraoni*. 
The  rapid  action  of  the  heart  is  owing  to  the  disorders  in  the 
pulmouiuy  circulation. 

Many  of  the  above-imMitioned  symptoms,  wljich  are  Vf 
nificant  in   congenital  atelectasis  and  in  collapse   of  the 
are  also,  for  very  apparent  reasons,  present  in  compress 
the  luug.     The  symptoms  likewise  of  atelectasis  from  con 
sion  sometimes  coincid-  with   those  of  the  original  diseast 
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re  obscured  by  the  lattpr.    When  the  compressed  lung  is  still  to 
i  certain  extent  j>ermeable  to  air,  the  percussion  sound  is  tym- 
panitic, wliile  if  tlie  iiir  bus  l>een  completely  driven  out,  peirua- 
w.m  gives  a  flat  sound.     If,  on  removal  of  the  cause,  air  re-enter 
» portion  of  lung  substance  whiclk  has  been  greatly  compressed, 
the  percussion  sound  becomes  gradually  tympanitic  and  liually 
nonnal. 

Among  the  other  complications  depending  upon  an  imperfect 
discharge  of  blood  from  the  right  heart,  and  which  are  the  more 
Btriking  in  proportion  as  the  atelectasis  is  more  extensive,  should 
be  n-ckoned  in  addition  to  the  aLready-meutioned  cardiac  s3-mp- 
tonid,  the  backiug-up  of  the  blood  in  the  general  venous  circula- 
lion.  in  the  brain,  liver,  kidneys,  inferior  extremities,  etc.  TUia 
condition  gives  rise  to  passive  hypeneniia  and  cedeina  and  their 
tssociate  symptoms,  and  occurs  most  frequently  in  eonnectioD. 
with  very  extensive  atelectasis  from  compression.  In  conse- 
qufiice  of  the  insufficient  filling  of  the  left  heart  and  of  the 
aorta,  the  pulse  becomes  small,  and  the  skin  pale  and  cool  ;  the 
Tirini'  is  scantily  secreted,  has  generally  a  high  specitie  gravity, 
is  dark  colored,  and  has  an  abundant  uric  acid  sediment.  A  con- 
dition of  active  hyperjemia  (flu.xion)  may  exist  in  the  non-atelec- 
tatic  portions  of  the  lung,  and  if  it  occur  suddenly,  or  if  the 
ftteliTtasis  from  compression  should  extend  considerably,  pul- 
monary oedema  may  aupen^ene. 

Prognosis. 

The  prognosis  of  congenital  atelectasis  depends  upon  the 
imount  of  lung  involved,  and  upon  the  nutritive  condition  and 
itrength  of  the  child.  In  extensive  atelectasis  in  very  feeble 
hildren  it  is  unfavorable  ;  but  in  strong,  otherwise  healthy 
hildren  it  is  favorable,  provided  the  external  surroundings  and 
tie  other  conditions  of  life  of  the  little  patients  are  all  that  can 
e  desired,  that  is,  provided  pure  and  fresh  air,  a  bealtliy  resi- 
ence,  proper  food,  suitable  warm  clothing,  in  a  word,  careful 
nrsing,  are  insured.  Under  such  conditions,  as  tlie  child  grows 
Ider,  the  lungs  seem  to  become  perfectly  expanded  ;  neverthe- 
)ss,  many  authorities  state  that  childi'en  who  have  suffered  In 
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early  infancy  from  atelectasis  retain  a  certain  feebleness  of  tb» 
respiratory  organs,  and  suffer  very  frequently  from  hyj»»'r.emic 
and  catarrhal  conditions  of  the  lungs.  This  assertion  is,  how- 
ever, more  than  doubtful. 

In  collapse  of  the  lung  the  prognosis  depends  likewise  upon 
the  extent  of  the  atelectasis,  the  degree  of  the  patient's  >:tn'iit;lli. 
the  above-mentioned  favorable  or  unfavorable  surrounding  i-i;- 
cunistances,  aud  the  primary  disease.     Even  in  this  cas«?,  how- 
ever, an  appropriate  and  early  instituted  treatment  will  render 
the  result  still  more  favorable.     If  the  original  disease  can  be 
removed,  and  the  atelectasis  Las  not  become  too  extensive  or 
existed  too  long  a  time,  the  prognosis  is  not  unfavorable.    Ao^ 
cording  to  Gerhardt,   the  degree  and  the  extent  of  the  morbid 
process,  provided  the  same  is  not  associated  with  some  other" 
thoracie  or  laryngeal  disease,  should  be  estimated  by  the  amoaut 
of  the  compensating  contraction  of  the  thorax. 

The  prognosis  of  atelectasis  from  compression  depends  upon, 
the  causative  disease,  wliether  this  can  be  entirely  and  spet-Hlily 
removed,  aud  also  upon  the  duration  aud  extent  of  the  cool- 
pressiou. 

Diagnosis. 

If  careful  attention  be  given  to  t!ie  individual  sjmptoras,  th» 
diagnosis  offers  no  special  difficulty;  still,  now  and  then,  thi» 
alTrction   is  mistaken  for  hroiwhitis,  pneninonia,   and  li'/aii^ 
efffisioHs  in  the  thorax.     The  diagnosis  from  bronchitis,  whioti 
may  likewise  be  attended  Avitlt  d^'spnoea,  is  easy,  because  in  this 
case  there  is  no  condensation  of  lung  tissue.     Nor  should  liquid 
efFusinns  occasion  any  error,   if  it  be  borne  in   mind  that  the 
dulufss  cnnsfd  by  them  is  almost  always  boundt*d  by  horizontal 
lines,    (\ilarrhnl pneumonia  is  the  most  frequent  cuuse  of  error. 
Here  the  coui'se  of  the  disease  is  very  important,  especially  the 
change  of  symptoms,   tliat  is,   the  increase   and  decrease 
altered   cliaracter  of   the   auscultatory  signs  as   they  occi 
pneumonia  and  are  absent  in  atelectasis.      In  pneumonia 
sonant  rales  and  bronchial  breathing  are  heard  ;  in  atelectasi 
a  rule,  only  transmitted  feeble  vesicular  breatliing,  with 
rhal  sounds,    tilight  fever  and  pleuritic  pains  ai*e  accomi 
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xnents  of  pneumonia,  whilst  the  retraction  of  the  lower  portions 
of  the  sternum,  ribs,  and  intercostal  spaces  is  absent. 


\ 


TKEATMENT. 


Feeble  infanta,  or  childi-en  who  have  come  into  the  world  iu  a 

condition  of  very  great  exhaustion,  should  be  niadi.^  to  cry,  in 

order  tliat  air  may  be  drawn  into  the  lungs  by  the  preceding 

deep  inspiratory  act.     For  this  purpose  they  should  be  danced 

k  the  arms  up  and  down  through  the  air,  the  nasal  niucoua 

membrane  should  be  Hckled,  ihe  soles  of  tlie  feet  irritated  with 

a  brush,  or  the  childreji  taken  into  the  fresh  air,  or  sprinkled 

•with  cold  water,  even  dipped  for  a  moment  into  a  cold  bath,  or  a 

atrong  stream  of  cold  water  poured  upon  them  wlien  in  a  luke- 

immi  btith.     Moreover,  the  nioutli   should   be   cleared  of   any 

raens  or  meconium,  and   thuroughly  cleaused.     InsuQlation  of 

irinto  the  lungs  through  tlie  child's  mouth,  a  method  formerly 

'ery  liighly  prized,  and  still  much  in  vogue,  should,  if  jinictisi'd, 

I*  attended   with  great   care,    lest   vesicular   aud    ijiterlobuhir 

emphysema  may  be  thereby  produced. 

F'urther,  the  children  should  always  be  wannly  clothed,  as 
the  st'uson  of  the  year  reipiires  ;  tiny  slumld  In*  kept  thoroughly 
dO'i  ill  order  to  avoid  the  danger  of  a  catarrh  from  a  wet  diapi-r, 
A  Warm  bath  should  be  giveu  daily,  followed  if  necessary  by  a 
cold  sponging.  Iu  case  the  children  nurse  badly,  the  mothers 
Diilk  shuuhl  lie  given  with  a  ti^a-spoon.     They  should  noL  be 

^^o^^•l■d  to  sleep  too  hmg  at  a  time,  and  on  bcitig  awakened  the 
Aspiration  should  be  stimulated  by  some  irritation  of  the  skin, 
8iJ<'h  as  brushing  the  soles  of  the  fi?et. 

Invollapse  of  fJie  7/;/?i7  attention  should  l>e  given  to  the  pii- 

j    inary  catarrh,  and  to  the  accumulations  i\l  mucus  which  may 

occur  in  the  bronchi,  for  the  removal  of  which  expectorants,  or, 

^tter  still,  emetics  should  be  iidministered.     Tlie  best  fonn  <jf 

P^dng  the  latter  is  Hufeland's   emetic  (ipecac,    twenty-tliree 

grains;   tartar  emetic,   from  otie-half   to  one  grain;  oxymel  of 

squill,  two  and  a  half  fiuid  drachms;  water,  ten  fluid  diaeliius; 

shake,  one  teaspoonful  every  quarter  of  an  hour).     Emetics  have 

tI".   further  advantage  that  the  deep  and  powerful  inspiration 


336  HEETZ. — ATELECTASIS. 

immediately  preceding  the  act  of  vomiting  has  a  dtrectly  cura- 
tive effect  upon  the  atelectasis.    Rachitical  children,  or  such  as 
suffer  from  debilitating  intestinal  catarrh,  should  receive  ad(M- 
tional  treatment.     Especially  should  their  strength  be  sustained 
by  tonics,  such  as  iron,  quinine,  and  cod-liver  oil.     I  have  also 
in  such  cases  had  excellent  results  from  the  use  of  Trommer  3 
malt  extiuct,   both    the  common  variety  and  especially  that 
which  contains  iron.     Certain  circumstances  require  the  use  of 
stimulants,  of  which  the  stronger  wines  should  have  the  prefer- 
ence. 

The  patient's  surroundings  should  be  rendered  as  favorable 
as  possible,  for  the  injurious  effects  of  bad  air,  and  of  a  small, 
damp,  and  overcrowded  dwelling  upon  the  respiratory  organs 
have  been  long  recognized,  and  have  lately  been  most  thoroughly 
explained  by  Bartels.  An  atmosphere  heavily  charged  with 
carbonic  acid  interferes  with  the  elimination  of  that  gas  from  the 
pulmonary  air-cells.  A  highly  carbonized  blood  then  flows 
through  the  arterial  system,  and  after  slight  stimulation  the 
nervous  system  is  thereby  paralyzed,  especially  those  portions 
governing  the  inspiratory  muscles.  A  daUy  action  of  the  bowels 
should  be  induced  by  the  judicious  use  of  mild  cathartics,  in 
order  that  the  function  of  the  diaphragm  may  not  be  impeded 
by  over-distention  of  the  abdomen.  Any  disorders  of  the  circu- 
latory system  should  be  met  by  the  use  of  stimulants. 

In  atelectasis  from  compression  attention  should  be  paid,  first 
of  all,  to  the  primary  disease  and  its  symptoms,  and  also  to  any 
disturbances  of  the  circulation.  For  compression  of  the  lung, 
remaining  after  the  absorption  of  a  pleuritic  exudation,  a  rea- 
dence  in  sanitaria  which  have  a  moderate  elevation  should  be 
recommended,  such  as  Ischl  and  Reichenhall,  and  I  have  seen 
verj^  excellent  results  from  the  use  of  compressed  air,  for  which 
the  last-named  locality  offers  the  best  advantages. 
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ATKOPnT, 

DEFINITION    AND    ETIOLOGY. 

Bt  atrophy  of  the  lung  we  understand  the  wasting  or  con- 
sumption of  the  elastic  and  connective-tissue  elements  of  the 
alveoli  and  pulmonary  lobules,  and  also  of  the  contractile  miis- 
cular  fibres,  with  simultaneous  destruction  of  the  capillary 
blood-vessels,  in  consequence  of  which  the  walls  of  the  alveoli 
become  very  much  wasted,  perforated,  or  completely  disappear. 

Atrophy  of  the  lungs  is  a  lesion  of  old  age,  called  atrophia 
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I — jcmynx  A2n»  nrPEBTROPirr  or  the  inros- 

lilf.     It  accomjianif^  inrotszoBtf 
of  general 

tlfcufftm  III  iuwiiIiitJ  Ml  »  nrmlt  nf  imjn  TfintMirifii    Pay 
freqvenilT  atTupbr  oi  cke  hu^  occurs  at  a ' 
pexkxi,  before  &  nmihr  cte*^  has  begun  in  other 
dw  it  adrmiKes  moiv  lapiiij^  than  the  involatioD  of  «i 
Buhl  describes  aa  atiopkj  of  the  longs,  as  ohMi 
in  the  autop^es  <rf  ihn?^  caa^  of  typhus  fever,  wLidi 
goos  to  acute  atrophv  of  the  lirer.    It  present*^ 
dences  of  an  inflaaunatonr  process,  and  was  unqac 
he  himself  admits,  a  h%k  d^gice  of  desquamative 
which  the  principal  changes  occur  in  tlie  alveolar 
finely  granular  clouding  going  on  to  molecular 
collapse  of  the  pulmonary  air-cells,  and  later  a  diaaj 
the  parenchyma  by  gangrene. 

Patkoioffical  Anatomy. 

On  opening  the  thorax  the  lungs  are  seen  as  small  < 
Fometiraes  quite  shrivelled  up,  occupying  the  posterior 
fif  the  thorax,  and,  as  a  rule,  they  collapse  but  little.    Wifli 
only  modi'iiitely  atrophied  they  will  still  remain  in  coniart«ilfc 
the  side-walls  of  the  chest,  though  their  size  is  far  less  Audtf 
of  hetilfliy  lungs  ;  their  anterior  bordei-s  are  thin  and  very  mii^ 
retracted,  so  that  the  pericardium  and  the  trunks  of  the  h»^ 
cardiac  vessels  lie  entirely  uucovei-ed.     The  lungs  are  small  mi 
diminislied  hy  one-third  or  more  of  their  volume ;  moreover,tkcf 
are  of  liglit  weight,  and  feel  soft,  flabby,  dowuj',  or  like  an  «I- 
cusliion.    Tlie  lubes  are  sometimes  adherent  the  one  to  the  o(h«*- 
When  cut  into,  the  air  escapes  with  a  feeble,  scarcely  piire^ 
tibte,  soft  crejntant  sound.     The  atrophy  is  most  marked  in  th« 
superior  lobes,  especially  the  apices  and  anterior  border*,    ft 
seems  to  originate  in  iind  extend  from  these  points.     Owing  lo 
the  wasting  of  tlie  pulmonary  tissue  in  the  anterior  and  sup»^<« 
portion,  the  posterior  and  inferior  portion  of  the  lung  cmwds 
upwards  and  forwards,  causing  a  dislocation  of  the  interlobular 
fissures,  so  that  these  from  being  normally  horizontal  Ixxomt 
more  vertical. 
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A  section  of  the  lung  is  dry,  bloodless,  and  heavily  loaded 
wit^i  pigment,  which  often  gives  ifc  a  uniformly  black  appearance. 
The  tissne  ia  relaxed,  and  of  a  coarse  cellular  structure,  and 
whvTiever  a  number  of  adjoining  air-ccllrf  have,  by  the  wasting  of 
thi'ir  septa,  coalesced,  it  resembles  a  network  Avith  large  meshes. 
The  coarser  ti-abeculsj  are  composed,  according  to  Rindfieisch,  of 
thi' larger  bronchial  and  vascular  branches,  as  well  as  of  some  of 
the  strongin-  interlobular  septa.'  If  together  with  an  extensive 
and  diffused  pigment-deposit,  a  high  degree  of  a^denia  is  present, 
the  pulmonary  tissue  is  often  reduced  to  a  black,  decaying  pulp. 
The  deposit  of  pigment  should  not  be  looked  u])on  as  a  result  of 
mptur*;  of  blood-vessels,  for  niieroscopical  <'xamination  k1k)ws 
that  it  ia  located  partly  within  the  obliterated  capillaries  and 
partly  in  their  sheaths  and  in  the  walls  of  the  bronchi,  so  that 
adiapedeais  is  the  probable  explanation. 

Tlie  bronchi,  especially  the  smaller  ones,  have  thin,  wasted 
■walls,  and  are  at  the  same  time  unifoi-nily  increased  in  diameter  ; 
very  randy  do  they  bulge  out  irregularly.  It  is  not  uncommon 
to  find,  as  a  complication,  a  cinnunscribed  or  di/Tused  bronchitis, 
"frith  a  scanty,  viscid,  or  an  abundant,  ijurulent  secretion,  with 
con.swutive  atelectasis,  which  is  often  associated  with  small, 
indurated,  di>eply  pigmented,  lobtdar  nf»duli-s.  The  bronchial 
glacds  are  generally  small,  and  thoroughly  melanotic. 
I  Notwithstanding  tlie  fact  that  many  of  the  pulmonar}^  capil- 
laries are  obliteiuted  and  di'stroyed,  dilatation  or  liypertrophy 
of  tlw  right  side  of  the  heart  is  almost  never  mt't  with  in  this 
di.S)'ase,  contrary  to  wliat  is  seen  in  true  emjihysenui ;  tlie  right 
half  of  the  lieart  is,  on  the  contrary,  generally  small,  and  often  in 
4 condition  of  so-called  "brown  atrophy."  This  is  owing  to  the 
fact  that  an  engorgt^ment  of  the  right  side  of  the  heart  is  avoided 
bya  falling  off  in  the  quantity  and  quality  of  tlie  blood  coinci- 
dent with  the  involution  of  the  various  organs  of   the  body. 

Illtnirmann  and  Drchnmbre  distingTiish  three  grades  of  pulmonary  atrnphy.     In 
\rft.  the  volume  of  the  lungs  is  not  diminished  althon^h  the  alveoti  are  enlnrged 
heir  walls  wneted ;   in  the  sfMitd,  by  atrophy  and  wa.sting'  of  the  walln  the  air-cella 
inicate  with  one  another,  althongh  still  retaining  their  natural  shape,  which,  how- 
j  entirely  lost  in  the  third  grade,  when  the  walls  of  adjoining  alveoli  completely 
ppeor,  so  that  the  latter  coalesce  and  farm  irregular  ca^ntiea. 
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Such  an  hypertrophy  or  dilatation  of  the  heart  can  only  occnr  in 
those  cases  in  which  the  pulmonary  atrophy  considerably  pre- 
cedes the  deterioration  of  other  and  particularly  the  haemato- 
poetic  organs.  The  diaphragm  is  thin,  flabby,  shrivelled,  and 
pale.  Tlie  thoracic  muscles  are  atrophied,  and  even  the  form  of 
the  thorax  is  materially  changed. 

Symptomatology. 

The  most  prominent  symptom,  dyspnoea,  is  due  to  the  dimin-  - 
ution  or  entire  loss  of  the  elasticity  and  contractility  of  the  pul-  — 
monary  tissue,  properties  which  are  indispensable  for  the  propers 
performance  of  the  expiratory  act ;  it  is  also  partly  cansed  by"-* 
the  reduction  of  the  respiratory  surface  due  to  the  obliterations 
and  destruction  of  the  capillaries.     Inasmuch  as  the  necessity  oS 
the  respiratory  act  depends,  according  to  Frey,  upon  the  quan — 
tity  of  the  blood,  the  dyspncea  will  be  greater  in  proportion  a^ 
the  atrophy  of  the  lungs  precedes,  and  is  more  pronounced  than, 
the  involution  of  the  rest  of  the  body.     Further,  the  inflexi- 
l^ility  of  the  thorax  and  atrophy  of  the  respiratory  muscles  have 
their  share  in  the  production  of  dyspnoea. 

Another  equally  important  symptom  is  cyanosis  of  the 
cheeks,  lips,  hands,  and  feet,  with  which  oedema  of  the  extrem- 
ities is  not  unfrequently  associated.  This  cyanosis  is  due  to  the 
destruction  of  numerous  capillaries,  and  to  the  severity  and 
extent  of  the  coincident  catarrh. 

Inspection  generally  reveals  at  once  some  anomaly  in  the 
shape  of  the  thorax.  Tlie  wasting  of  the  cervical  and  dorsal 
intervertebral  cartilages,  which  of  coiirse  in  each  instance  is 
slight,  b\it  in  the  aggregate  exerts  considerable  influence  upon 
the  shape  and  position  of  the  thorax,  causes  more  or  less  ky- 
phosis. 

Tlie  principal  effect  of  this  kyphotic  distortion  is  tipon  the 
ribs,  exerting,  according  to  Geist,  a  tension  upon  their  vertebral 
articulations,  the  effect  of  which  is  to  increase  the  posterior  curve 
of  the  ribs  on  both  sides  of  the  thorax,  whereby  the  sternum  \& 
sometimes  thrust  forwards  after  the  manner  of  the  so-called 
chicken-breast,  and  the  thorax  is  flattened  laterally.     The  same 
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distortion  brings  the  ribs  nearer  one  another,  narrowing  the  inter- 
costal spaces  and  shortening  the  long  diameter  of  the  tliorax. 
Tb.e  cavity  of  the  chest  is  thus  considei-ably  diminislied,  and, 
according  to  Niemeyer,  assumes  a  pernmneut  position  of  expi- 
ration. Since  the  expansion  and  expansibility  of  the  lungs  are 
int'uviately  dependent  upon  the  capacity  and  mobility  of  the 
thoniK,  the  influence  of  these  thoracic  distortions  upon  the 
atropliy  of  the  pulmonary  tissue  in  most  cases  should  be  taken 
into  account.  The  whole  thorax  participates  in  tlie  act  of  iuspi- 
ratioii.  and  the  expiratory  subsidence  follows  quickly,  so  that 
Bieimi:T  describes  the  respiration  as  of  a  short  and  fretiuently 
eigliing  type. 

Percussion  over  the  lungs  yields  a  s^trikingly  clear  and  loud 
resonance,  because  tlie  thoracic  walls  vibrate  more  easily  and 
ptrfertly  on  account  of  tlie  atrophied  condition  of  the  nuiscuhir 
covt'iiug  and  ribs.  The  extent,  however,  of  the  resonance  is  K'ss 
ttaii  in  health,  by  reason  of  the  atrophy  and  diniini.shed  vohinie 
of  the  lungs,  wliich  allow  the  diaphragm  and  live^r  to  extend 
frfjni  one  to  one  and  a  half  intercostal  y]iac('s  fitrllirr  upwards. 
For  the  same  reasons,  the  heart  coming  in  contact  witli  the 
thoracic  parietes  over  a  larger  space,  the  extent  of  precordial 
duliii'ssis  increased.  Tiie  impulse  of  the  heart  can  be  distinctly 
se«'ii  and  felt  in  its  noi-mai  position,  or  from  one  to  one  and  a 
half  intercostal  sp<aces  higher  upward. 

Aitseullaiion  genemlly  reveals,  aside  from  rales  due  to  a 
coincident  catarrh,  roughened,  vesicular  hrpathing,  the  rough- 
ness of  which,  according  to  Niemeyer,  is  in  proportion  to  the 
difference  between  the  calibre  of  the  terminal  bronchi  and  the 
dilated  pulmonary  air-cells. 

|1 

I  Diagnosis. 

The  diagnosis  is  based  upon  the  diminished  volume  ui  the 

gs,  the  extension  upwards  of  the  diaphragm,  the  uncovered 

ition  of  the  heart,   and   the   flattened   thorax.     These   cnn- 

ins  serve  to  distinguish  simple  atrophy  of  the  lungs  from  tin* 

ary  vesienlar  t'mphysema,  in  common  with  which  it  ])n'- 

onts  the  features  of  rigid  thorax,  dyspncea,  cyanosis,  and  occa- 
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sionally  Conditions  of  oedema  and  catarrh.  Diminished  volume 
of  the  lungs,  with  flattening  of  the  chest,  is  also  seen  after 
absorption  of  an  abundant  pleuritic  exudation ;  but  in  such  a 
case  the  deformity  is  always  unilateral,  and  can  only  take  place 
in  young  persons  whose  thorax  is  still  flexible. 

TREATMENT. 

Of  course  any  treatment  for  a  direct  effect  upon  this  disease 
is  out  of  the  question.  It  should  be  purely  symptomatic,  and 
confined  to  an  amelioration  or  cure  of  the  catarrh  which  aug- 
ments the  dyspnoea  and  cyanosis.  Attention  should  also  be 
paid  to  the  maintenance  of  the  patient's  strength  and  condition 
of  nutrition  by  means  of  good  and  easily  digestible  food,  and 
by  breathing  warm,  healthy,  fresh  country  air.  Of  course  the 
appearance  of  other  symptoms  should  be  met  with  appropriate 
treatment. 

HYPERTROPHY. 

Where  a  lung  appears  to  be  enlarged,  one  should  be  very 
guarded  in  assuming,  from  this  fact  alone,  an  hypertrophy  of 
that  organ,  by  which  is  understood  an  increase  in  the  size  of  the 
organ,  and  a  proliferation  of  the  elements  composing  the  lui^ 
tissue.  The  enlargement  is  generally  due  to  filling  of  the  air- 
cells  with  serous  fluid  (oedema)  or  with  exudative  material,  or 
else  we  find  an  inflated  condition  of  the  alveoli,  or  even  an 
atrophy  of  the  lung  tissue  with  distention  of  the  alveoli,  a  lesion 
which  we  will  treat  of  elsewhere  as  "Pulmonary  Emphysema." 

Laennec,  relying  upon  the  statement  of  Morgagni,  that  with 
emphysema  of  one  lung  the  healtliy  one  increases  in  size,  men- 
tions a  vicarious  hypertrophy  of  the  lung  which  takes  place 
whenever  the  other  one  is  destroyed  or  incapacitated,  as,  for 
instance,  by  pneumonia,  hydrothorax,  or  by  contraction  of  the 
thorax  after  pleuritic  effusions  or  large  pulmonary  cavities.  He 
states  that  this  hypertrophy  consists  of  a  distention  of  the 
alveoli,  with  thickening  and  increased  volume  and  elasticity  of 
their  walls,  causing  the  whole  lung  to  be  larger  and  denser. 
Therefore,  upon  the  removal  of  the  sternum,  in  many  cases  the 
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limg  bulges  forward  out  of  the  thoracic  cavity,  which  has  become 
too  small  for  it.  Such  a  pathological  condition,  according  to 
Laennec,  frequently  arises  in  a  very  short  time.  Frey  believes 
that  an  hypertrophy  of  the  lung  tissue  takes  place  whenever  the 
increased  extent  of  the  respiratory  motions  is  associated  with 
an  augmented  nutrition  of  the  lung  cells  which  have  been 
moderately  distended  thereby  ;  but  that  pulmonary  empliysema 
occurs  whenever  there  is  distention  of  the  lung-cells  with  dis- 
ordered nutrition. 

We  more  than  doubt  the  existence  of  such  an  hypertrophy, 
and  unhesitatingly  class  it  with  ordinary  vesicular  emphysema. 
The  alleged  hypertrophy  with  proliferation  of  the  alveolar  wall 
tissue  is  only  apparent,  and  is  due  to  compression  of  the  healthy 
alveoli  by  the  dilated  pulmonary  lobules,  as  will  be  further 
explained  when  treating  of  emphysema. 

A  second  form  of  hypertrophy  of  the  interlobular  connective 
tissue,"  described  by  Rokitansky,  has  an  inflammatory  origin, 
and  belongs  to  the  category  of  interstitial  or  cirrhotic  pneu- 
monia. 

A  third  form  consists,  according  to  Rokitansky,  in  an  in- 
creased development  of  the  connective-tissue  framework  of  the 
air-cells,  causing  the  parenchyma  to  appear  dense,  turgid,  and 
very  resistant.  Upon  section  the  alveolar  walls  are  thick,  do 
not  collapse,  and  resemble  a  coarse  network.  This  pathological 
condition,  which  is  especially  apt  to  be  associated  with  mitral 
disease,  is  described  by  Scoda  also  as  an  hypertrophy  due  to 
irritation,  and  corresponds  with  Hasse's  brown  induration  and 
with  Virchow's  brown  or  pigment  induration.  Very  careful 
recent  investigations  have  given  rise  to  some  doubt  as  to  whether 
this  is  a  real  hypertr&pJiy,  or  at  least  tend  to  show  that  any 
proliferation  of  interlobular  connective  tissue  is  incidental — a 
point  which  has  already  been  discussed  in  detail  in  the  chapter 
upon  hyperaemia  of  the  lungs. 

We  come,  therefore,  to  the  conclusion  that  hypertrophy  of 
the  lungs  does  not  exist,  and  that  what  has  hitherto  been  con- 
sidered as  such  is  really  some  other  pathological  condition. 
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ilT  appears  from  certain  writings  of  Bonnet  and  Mui-f^agni 
Jiat  emphysema  was  well  known  to  tbe  older  ph3-siL'iau8, 
LjtUoUgli  for  tbe  most  part  they  referred  the  synijjtoina  to 
rtjydvotborax.  Laennec  was  the  first  to  give  au  accurate  descrip- 
I  ^\oii  "^  the  structural  changes,  and  hi.s  portrayal  of  the  synip- 
'  [n3  Was  so  preeise  that  it  still  wrvrs  as  the  standard,  tu  which 
jte  is  but  little  of  importance  to  be  added.  Whatever  it  may 
ve  lacked  in  precision  has  been  sujiplied  by  Louis,  Lombard, 
i  ^okitansky,  in  regard  to  thu  pathological  anatomy  of  the 
«ea*,  and  by  Scoda  in  regard  to  its  symptoinuitology  and 
gnosis. 
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Tlie  view  put  forth  by  Laeimec,  tliat  enijjhjsema  is  a  simple 
enlargement  of  the  pulmonary  alvooli,  lias  been  conk^sted  in 
various  quarters.  Thus,  Andral  looked  upon  it  as  a  condition 
consisting  of  both  liypertropby  and  atropli}-,  whilst  Lfmis  dc- 
scribed  the  clianges  in  the  lungs  as  hypertrophic,  and  otkre 
again  a3  atropliic.  Rokitansky  first  presented  the  disease  in 
its  true  light,  when  he  recognized  that  the  dilatation  of  the  pul- 
monary alveoli  was  coupled  with  atrophy  of  the  lung  tissue. 
Lac'nnec  had  previously  referred  the  disease  to  a  mechanical  ori- 
gin, namely,  increased  pressure  of  air  within  the  alveoli  durins; 
inspiration — a  negative  inspii-atory  pressure.  .Tenner,  Mendels- 
sohn, and  others  attacli  greater  importance  to  the  heightened 
positive  pressure  of  expiration,  and  still  others  admit  a  primaiy 
tissue  change  in  the  lungs. 

Tlie  measures  which  wei-e  employed  in  the  treatment  of  the 
fully  di'veloped  disease  were  of  little  avail.  It  is  only  in  recent 
years  that  an  effectual  remedy  seems  to  have  been  found  in  the 
inlialation  of  compressed  and  rarefied  air,  by  means  of  the  port- 
able apjiaratuses  of  Haukc  and  Waldenburg. 

DEFrXITION. 

T5y  the  tenn  empJii/itema  (€fi.(pv(r7}fjia,  from  eV  and  ^v<ruis,  or 
(^iitrt'w,  I  lilou)  we  uiulerstand  tiie  intlation  or  infiltration  of  tin 
interstitial  connective  tissue  of  an  organ  with  air.  The  explo- 
sion prifmnnanj  cmphf/sc/na  was  first  introduced  hy  Laennw, 
and  it  denote^  two  i«ithological  conditions,  which  differ  from 
each  otlif-r  in  their  locality.  One  of  these— called  vesicidarot 
almflitr  emphiffinna — con.sists  of  an  enlargement  of  the  pulmon- 
ary vesich's  or  lobules,  due  to  dilatation  {stretching  of  the  Inng, 
jineumonectasis,  or  alveolar  ectasia),  atrophy  and  wasting  (rare- 
faction [Rokitansky]),  or  rupture  of  the  alveolar  w^alls.  The 
nth(>r — iittcrlohriJfir  empTij/sema — consists  in  an  accumt 
of  air  in  tlu;  interlobular  and  subpleural  connective  tissue. 

Vesicular  emphysema  (the  pulmonary  emphysema  % 
ceJlence)  either  occurs  as  an  idiopathic  disease,  f.c,  as  s%u 
tt'pe  or  ftuhst'Tiifial  omphy»t'ma,  or  it  is  developt>d  in  com 
with  other  affections  of  the  pulmonary  parenchyma,  in 
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a  certain  number  of  alveoli  have  become  impermeable  to  the 
inspired  rnrrent  of  air,  so  that  their  function  has  to  be  under- 
taken by  the  other  alveoli,  which  thereby  become  immoderately 
distended,  constituting  ■vicarious  emphifsevia.  In  speaking  of 
emphysema,  the  first  variety,  the  substantive,  is  always  under- 
stood, unless  otherwise  si>ecilied. 


I 
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Pulmonary  emphysema  is  unquestionably  one  of  the  com- 
monest diseases,  easily  recognized  during  life  wln'u  fully  devel- 
opi'd,  hut  in  its  slighter  forms  discovenible  only  after  drath.  It 
most  rarely  occurs  as  interlobular  enqiliysema,  and  is  thim  pro- 
bably always  complicated  with  t!ie  alveolar  variety.  Tlic  latttT, 
in  its  substantive  form,  is  often  assoeinted  with  l)rnnchiul  ca- 
tarrhs and  with  certain  oecujiations  whicli  require  forced  inspi- 
ratoty  and  expiratory  acts.  In  its  vicarious  form  it  attends 
most  of  the  diseases  of  the  pulmonary  pan 'nchy ma  and  rcrtain 
cliangfs  within  and  in  the  neighborliood  ctf  the  cliest.  Statistics 
in  regard  to  its  relative  frequency  funiisli  few  data  of  ]M)sitive 
valtu*,  since  many  of  those  who  are  affected  with  emphysema  do 
not  resort  to  hospitals  or  even  seek  medical  advice,  whilst  the 
nviijoiitj-  of  cases  of  vicarious  emphj'Sf'ma  are  recordi'd  under 
tile  lii'ad  of  some  other  disease.  And  yet  it  is  unmistakable 
that  empliyaema  is  oftener  met  with  in  winter,  and  in  the  more 
inclpment  seasons  of  the  year,  in  cold,  damp,  and  nnslielten'd 
localities,  where  pulmonary  affections  prevail,  than  under  oppo- 
site circamstances.  Moreover,  the  statistics  of  antnpsics  may  be 
expH'ted  to  show  a  larger  percentage;  of  cases  than  would  a})pear 
from  clinical  obsen'ations,  since  the  lighter,  unrecognizable  cases 
usually  escape  the  latter. 

Among  the  predisposing  causes  of  pulmonary  emphysema 
to  be  n^ckoned  hereditt/,  as  was  first  pointed  out  by  Jack- 
'B  and  Louis.  Many  observers  attach  great  im]if»rtaiice  to 
iittribtiting  half  the  cases  to  its  inHueiice.  Thus,  .Jackson 
eves  he  found  an  hereditary  predisposition  in  twenty-eight 
f>f  fifty  persons  affected  ^vith  emphysema.  A  cnnfjenlfal 
iljysema,  such  aa  is  assumed  by  many,  does  not  exist,  since 


348  HERTZ, — PULMONARY  EMPHYSEMA. 

a  lung  to  which  air  has  never  had  access  can  scarcely  be  emphy- 
sematous. 

The  male  sex  is  more  frequently  affected  than  the  female— 
not  so  much  on  account  of  any  difference  in  the  lungs  of  the  two 
sexes  as  because  of  the  external  relations,  the  occupations,  and 
the  mode  of  life  peculiar  to  men.  Emphysema  is  seldom  met 
with  in  children  and  young  persons,  but  occurs  more  commonly 
in  adults,  and  increases  in  frequency  as  age  advances.  The  rea- 
son of  this  lies  in  the  frequency  and  the  more  protracted  conrse 
of  chronic  bronchial  catarrhs,  as  well  as  in  certain  strnctural 
changes  in  the  pulmonary  parenchyma  incident  to  the  decline 
of  life. 

Of  858  cases  observed  by  Lebert,  in  sixteen  years  of  his  practice,  IC  per  cent. 
occurred  between  20  and  30  years  of  age,  28  per  cent  between  30  and  40  years,  40 
per  cent,  between  40  and  00  years,  11  per  cent  between  CO  and  TO  years,  and  3.7 
per  cent,  between  70  and  80  years.  But,  since  the  beginning  of  the  disease  should 
be  set  down  as  occurring,  on  an  average,  at  least  five  years  prior  to  its  coming 
under  observation,  and  not  infrequently  as  much  as  ten  years,  we  should  allow,  be 
thinks,  that  in  more  than  two-fifths  of  the  cases  the  disease  is  developed  during 
youth  and  the  prime  of  life. 

Vocation  and  the  mode  of  life  may  have  some  influence,  as 
favoring  the  occurrence  of  catarrh,  or  as  involving  a  certain 
strain  on  the  respiratory  function,  as  in  porters,  musicians,  etc. 
A  circumstance  of  far  greater  importance  in  predisposing  to  the 
development  of  emphysema  tlian  those  thus  far  mentioned,  con- 
sists ill  a  nutritice  disturbance  of  the  lung  tissue,  which  we  shall 
consider  more  particularly  hereafter. 

The  exciting  causes  of  vicarious  empJiysema,  which  may  be 
either  acute  or  chronic,  are:  (1),  morbid  changes  within  or 
adjoining  the  thorax,  which,  by  tlie  pressure  which  they  exert 
from  without  upon  the  lungs,  render  a  greater  or  lesser  portion 
of  the  latter  impermeable  to  air.  Tliis  may  happen  in  conse- 
quence of  pleuritic  and  poricarditic  exudations,  hydrothorax  and 
hydro] )ericai-dium,  intrathoracic  and  mediastinal  tumors,  aortic 
aneurisms,  gojtro,  curvatures  and  tumors  of  the  spine,  etc.  ;  (2). 
obstruction  of  the  air-passages  by  foreign  bodies,  impaction  of 
the  air-cells  and  bronchioles  with  solid  or  fluid  material,  as  in 
hypostasis,  catarrhal  and  croupous  pneumonias,  and  in  obstruc- 
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tion  of  the  smaller  bronchi  by  raucous  or  croupy  masses,  with 
consequent  collapse  of  the  pulmonary  parenchyma  ;  (3),  clu-onic 
inflammatory  interstitial  proliferation  of  connective  tissue, 
with  secondary  shrinking  and  wasting  of  the  parenchyma,  also 
ne^c formations,  such  as  carcinoma,  tubercle,  etc.,  with  conse- 
quent circumscribed  atrophy  of  lung  tissue  ;  (4),  partial,  tense 
pleuritic  adhesions,  as  was  first  brought  to  general  notice  by 
Bonders. 

In  ordinary  deep  inspiration  the  more  movable  portions  of  the  thorax,  the 
anterior  wall  and  the  diaphragm,  produce  such  a  decided  enlargement  of  the 
thoracic  cavity  that  the  normal  inspiratory  inflation  of  the  subjacent  portions  of 
lang  is  not  sufficient  to  fill  out  the  void.  On  the  other  hand,  the  summit  of  the 
chest  and  that  portion  which  borders  on  the  spinal  column  are  only  very  slightly 
enlarged,  and  thus  only  a  very  limited  space  is  utilized  for  the  expansion  of  the 
corresponding  parts  of  the  lungs.  To  compensate  for  this  disproportion,  the  lung 
shifts  its  position  from  behind  forwards,  and  from  above  downwards,  with  each 
inspiration,  and  vice  versd  with  each  expiration.  If,  however,  there  be  firm  and  ex- 
tensive adhesions  between  the  two  layers  of  the  pleura,  this  movement  cannot  take 
place,  and,  consequently,  the  posterior  portions  of  the  lung  take  on  a  condition  of 
atelectasis,  whilst  tlie  anterior  and  inferior  i)ortions  become  affected  witli  vicarious 
emphysema. 

We  apprehend  that  this  is  true  only  of  pleural  adhesions 
which  aie  of  considerable  extent ;  but  that  mere  ribbon-like 
adhesions,  contrary  to  the  opinion  of  Bonders,  are  not  sufRcicmt 
for  the  production  of  emphysema.  In  such  cases,  as  Biemier 
suggests,  we  must  infer  the  coexistence  of  other  causes,  such  as 
bronchial  catarrh  and  strained  respiration, 

S^ibstantive  emphysema  may  be  developed  (1)  in  all  diseases 
which  are  accompanied  by  severe  and  protracted,  paroxysms  of 
coughing,  such  as  ordinary  bronchitis,  i^articularly  the  chronic, 
dry  form  which  affects  the  smaller  bronchi,'  whooping-cough, 
chronic  bronchial  croup,  and,  although  more  rarely,  hysterical 
cough,  and  the  seven;  coughing  which  follows  the  inhalation  of 
irritating  gases  ;  (2)  in  any  other  forced  movement  of  the  hreath. 


'  According  to  Trnvhe.,  this  is  the  only  form  of  bronchitis  which  lends  to  emphy- 
sema;  diffuse  bronchial  catarrh,  with  homogeneons,  muco-punUent,  and  nummular 
sputa,  with  coarse  rales  at  the  posterior  and  lower  portions  of  the  chest,  no  matter  bow 
excessive  may  be  the  dyspnoea,  never  gives  rise  to  dilatation  of  the  lungs. 
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broncM  dne  to  the  bronchitis,  and  forces  the  air  into  the  alveoli, 
whilst  expiration,  on  the  other  hand,  the  strength  of  which 
generally  surpasses  that  of  inspiration,  exercises,  according  to 
Niemeyer,  a  uniform  pressure  upon  the  alveoli  and  the  con- 
tracted bronchioles,  by  means  of  the  energetic  contraction  of  the 
abdominal  muscles  and  the  upward  impulsion  of  the  diaphragm. 
The  pressure  upon  the  bronchioles  impedes  the  egress  of  air 
from  the  alveoli.  In  asthma,  according  to  Bierraer,  there  is  a 
tonic  spasm  of  the  muscles  of  the  medium-sized  and  finer  bron- 
chial ramifications.  The  impediment  thus  offered  to  the  ingress 
of  air  is  sufficiently  overcome  by  the  inspiratory  effort ;  but 
expiration  produces  the  same  simultaneous  pressure  xipon  the 
alveoli  and  upon  the  bronchi,  already  narrowed  by  the  sj)asm, 
so  that  the  egress  of  air  is  impossible  so  long  as  the  spasm  lasts. 

Puffy  distention  of  the  air-cells  differs,  however,  from  true 
emphysema  in  this,  that  it  lacks  the  anatomical  condition  of 
atrophy  and  wasting  of  tissue,  which  will  presently  be  discussed. 
It  is  possible,  nevertheless,  that  a  true  emphysema  may  origi- 
nate in  mere  distention,  provided  the  inspiratory  stretching  of 
the  alveolar  walls  be  sufficiently  protracted  and  frequently 
enough  repeated  to  cause  at  last  real  atrophy. ' 

Interlobular  and  suhpleural  empliysema,  which  is  of  rela- 
tively rare  occurrence,  is  formed  by  rupture  of  the  alveolar  and 
infundibular  walls,  and  the  escape  of  air  into  the  interlobular 
and  subpleural  connective  tissue.  It  is  the  result  of  an  inordin- 
ately high  atmospheric  pressure  within  the  air-cells.  This  would 
appear  to  take  place,  although  rarely,  in  a  sort  of  vicarious 
manner,  in  case  of  the  failure  of  a  considerable  number  of  the 
alveoli  to  expand  during  the  inspiratory  inflation  of  the  chest 
(Niemeyer).  There  can  be  no  theoretical  objections  to  the  pos- 
sibility of  this  inspiratory  mode  of  development,  but  it  is  doubt- 
ful if  it  occurs  in  practice.  When  it  exists,  we  must  certainly 
attach  chief  importance  to  the  expiratory  pressure  and  to  cer- 
tain lesions  of  nutrition  in  the  pulmonary  parenchyma.  It  is 
most  frequently  occasioned  by  the  severe  paroxysms  of  cough 

'  WnUhe  relates  a  case  of  emphysema  in  a  child  which  died  two  hours  after  its  birth. 
In  this  instance  the  emphysema  was  due  to  severe  dyspnoea,  of  cerebral  origin,  without 
any  bronchitis,  pneumonia,  or  atelectasis. 
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which  occur  in  croup,  whooping-cough,  and  dry  bronchitis,  par- 
ticularly during  childhood,  when  the  alveolar  tissue,  which, 
although  very  elastic,  is  tender  withal,  gives  way  under  the 
high  direct  pressure  of  expiration.  It  may  arise  also  from  the 
frequent  paroxysms  of  coughing  which  follow  the  inhalation  of 
irritating  vapors  (Gueneau  de  Mussy's  case,  cited  by  Depaul'). 
Furthermore,  it  may  be  caused  by  forced  inspiration  and  expi- 
ration in  cases  of  excessive  dyspnoea  and  impending  asphyxia, 
and,  according  to  Leroy  d'fitiolles,  by  insufllation  of  air  into  the 
lungs  of  chUdren  bom  apparently  dead. 

THEORY  OF  THE  DEVELOPMENT  OF  EMPHYSEMA. 

Knowing  as  we  do,  in  a  general  way,  the  causes  of  pulmo- 
nary emphysema,  opinions  are  still  divided  as  to  the  mode  and 
manner  of  its  development.  Some  explain  the  changes  in  the 
lung  as  due  to  the  purely  mechanical  action  of  the  air  contained 
within  the  alveoli,  under  the  influence  of  an  increase  either  in 
the  so-called  negative  inspiratory  pressure  or  in  the  positive 
expiratory  pressure.  Others  assume  the  existence  of  a  lesion  of 
nutrition  in  the  tissue  of  the  alveolar  walls.  In  our  opinion  both 
are  right,  since  neither  one  of  these  three  explanations  can  he 
lield  as  solely  and  exclusively  sufficient  in  every  case  of  emphy- 
sema. One  or  another  of  them  may  be  of  the  more  importance 
in  a  given  case,  or  one  of  them  may  figure  alone,  while  the  others 
recede  wholly  from  view. 

According  to  Laennec,  the  existence  of  bronchitis  impedes 
the  entrance  of  air  into  the  alveoli  by  causing  a  swollen  condi- 
tion of  the  mucous  membrane  of  the  smaller  bronchi,  with  accu- 
mulation of  secretion  in  them.  This  impediment,  however,  may 
be  overcome  by  deep  and  forcible  inspiration,  whereas  the  expi- 
ratory force  is  not  sufficient  to  expel  the  imprisoned  air.  Thus 
the  alveoli  become  highly  distended,  and  the  distention  is  still 
further  increased  by  the  fact  that  the  contained  air,  which  is 
closely  shut  in  by  the  secretion,  is  expanded  by  the  heat  of  the 
body.  This  combined  inspiration  and  expiration  theory  may 
have  its  value  in  certain  cases  of  dilatation  of  the  pulmonary 

■  Gaz.  mod.  de  Paris,  1843. 
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(arenchyma,  as  met  with  in  the  bodies  of  those  who  have  died 
rith  marked  dyspnoja,  but  yet  it  does  not  suffice  to  explain 
rmphystjma. 

Whether  the  air  expands  within  the  lungs,  and,  if  so,  to 
i^hat  extent,  is  unknown ;  it  can  indeed  be  ouly  trifling  in  tlie 
piBe  of  that  contained  within  tlie  alveoli,  since  it  must  already 
iave  l>een  warmed  in  its  passage  thither.  Moreover,  Louis  has 
pointed  out  that  the  emph^^senia  is  found  nut  only  in  those 
Etlvpoli  wliich  belong  to  the  uifcntt^d  lironclii,  but  alsio  in  portions 
of  tlie  lung  which  show  no  bronchial  lesions. 

In  this  connection  we  (-onie  naturally  to  speak  of  AVilliams' 
theory,  according  to  which  vicarious  emphysema  is  developed 
in  certain  affections  of  the  lungs,  in  which  a  portion  of  the  organ, 
of  greater  or  less  extent,  becomes  impenetrable  to  air,  on  which 
accouat  the  negative  inspiratory  pressure  gives  rise  to  emphy- 
sema in  the  alveoli  corresponding  to  those  bronchi  which  are  not 
clogtj:ed.     This  view  is  received  by  many,  and  acknowledged  to 
be  fori'ect.      But  some,   not  satisfied  with   this,   attribute   the 
development  even  of  substantive  emphysema  to  the  agencj'  of 
the  lieightened  negative  inspiratory  jiressure.     That  thi^  pulmo- 
nary alveoli  become  distended  by  means  of  an  exalted  inspira- 
tory pressure,  coupled  with  expiratory  forces   relatively  weak 
in  expulsive  action,  and  that  emphysema  may  be  devehtped  in 
consequence  of  atrophy  of  the  tissue,  resulting  from  the  long 
continuance  of  this  condition  (the  permanent  inspiratory  expan- 
»W7j  of  von  Niemeyer),  we  must  concede  on  theoretical  grounds. 
But,  that  in  lungs  which  are  in  other  respects  healthy,  where 
^e  expiratory  forces  are  not  weakened,  and  where,   therefore, 
the  egress  of  air  is  unimpeded,  emphysema  may  be  developed 
'>ythe  mere  increased  force  of  inspiration  alone,  is  not  yet  in 
^Jiy  way  sanctioned  by  experience.     It  is  to  be  presumed,  niore- 
<>ver,  that,  with  a  normal  condition  of  the  lungs  and  an  equable 
dintrihntion  of  air  to  all  the  alveoli,  a  heightened  air-pressure 
•  produce  an  excessive  and  damaging  distention  of  their 

dcarioiis  emphf/sema  there  is  a  diseased  condition  of  the 
ary  parenchyma,  by  virtue  of  which  the  relations  of  its 
>  parts  undoubtedly  undergo  a  change.     It  then  happens 
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that  the  air,  eyea.  in  the  normal  inspirator}^  act,  is  nneqaaljf 
disthbated.  and  that,  if  a  number  of  the  pnlmonaiy  loboies 
be  impermeable,  a  corresponding  compensatory*  increase  of  pre»- 
■ue  is  broa^tt  to  bear  npon  those  portions  of  the  luDg  which 
aie  still  perrioBBw  To  what  extent,  however,  this  incrt^ase  of 
pressoze  most  be  carried,  in  order  to  occasion  not  only  a  t«m- 
ponvy  distention,  bnt  also  a  concomitant  atrophj  and  wasting  M 
d  the  tissue,  is  not  to  be  determined  either  in  general  or  in  par-  " 
ticular  instances.  Even  were  we  able  to  fix  uix>n  a  definite 
degree  of  increase  of  pressure  as  the  limit  of  that  which  the 
elasticitT  of  the  Inng  substance  would  enable  it  to  withstand,  it 
would  s^till  always  be  fair  to  suppose  that  the  air  would  be 
apportioned  in  equal  quantity  to  all  the  alveoli,  and  that  th« 
walls  of  each  one  of  them  would  possess  an  equal  power  of 
resistance.  Yet  both  of  these  conditions  are  wanting  in  vicari- 
ous emphysema,  since  even  those  portions  of  the  lung  wliich 
hare  thus  far  escaped  the  original  disease  cannot  be  looked 
upon  as  perfectly  normal  lung  tissue  ;  hyjverjemia,  oedema,  etc, 
«innot  bnt  exercise  an  influence  upon  the  resisting  power  of  the 
walls,  a  point  which  we  shall  specially  consider  further  on. 

Now,  on  the  other  hand,  let  us  not  underrate  a  circumstance 
which  has  been  adduced  by  Biermer,  namely,  that  a  certain 
number  of  these  patients  breathe  only  superfieiallj',  whether  it 
b«*  that  they  have  a  diminished  hesohi  de-  respirer,  or  that  their 
inspiratory  muscles  are  atrophied,  or  that  their  costa.1  cartilages 
are  ossified,  or  that  pain  causes  them  to  restrain  their  breathing. 
It  is  not  improbable  that  in  such  cases  the  negative  inspiratory 
pr^'ssure  is  less  than  normal,  and  that  therefore  the  above-de- 
si'ribed  f-fTect  upon  the  alveoli  is  not  exerted  at  any  time.  We 
cannot,  then,  as  many  do.  admit  the  inspiratory  pressure  as  the 
sole  cause  of  vicarious  emphysema  in  the  majority  of  cases,  for 
it  is  unquestionable  that  lesions  of  nutrition,  or  even  an  increase 
of  exjiiratorA-  pressure,  with  its  accompanying  paroxisms  of 
cougli,  fretinently  exert  an  influence.  On  the  other  hand,  how- 
ever, we  will  not  wholly  deny  the  effect  of  inspiratory  pressure, 
as  indeed  it  is  of  common  occurrence. 

It  is  to  be  admitted  (1)  in  cases  in  which  a  concomitant  posi- 
expiratory  pressui-e  is  either  altogether  wanting,  or,  from 
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the  existing  conditions,  can  be  credited  with  only  a  slight  effect ; 
(2)  in  cases  of  vicarious  emphysema  in  which  the  inspiratory  act 
is  of  normal  or  increased  force ;  (3)  when  the  emphysema  affects 
those  parts  of  the  lung  which  undergo  the  greater  pressure  from 
the  thoracic  walls  in  active  expiration  (since,  in  reality,  the 
muscles  which  are  called  into  action  in  forced  expiration,  as 
well  as  the  counter-pressure  on  the  part  of  the  thoracic  wall, 
strengthen  the  resistance  which  the  walls  of  the  pulmonary  alve- 
oli offer  to  the  positive  air-pressure) ;  (4)  in  the  majority  of  the 
cases  in  which  the  permanent  inspii-atory  form  of  thorax  is 
found,  which  remains  to  be  described. 

In  diseases  attended  with  cough  and  followed  by  emphy- 
sema, the  shock  of  the  cough,  or,  in  other  words,  the  exagger- 
ated expiration,  long  ago  attracted  notice,  it  is  true;  but  less 
importance  was  attached  to  it  than  to  the  deep  inspiration  which 
follows  forced  expiration  (Rokitansky).  In  1845  Fuchs  pointed 
out  that,  by  means  of  forced  expirations  with  the  glottis  nar- 
rowed or  closed,  the  air  within  the  chest  was  subjected  to  great 
pressure,  which  affected  the  alveolar  walls  on  all  sides  alike  and 
distended  them  inordinately,  unless  a  sufficient  counter-pressure 
from  without  were  afforded  by  the  bony  thorax  or  by  the  con- 
tracted muscles.  Mendelssohn  fortified  this  expiration  theory 
by  showing,  that  in  the  act  of  expiration  the  lung  is  compressed 
from  below  by  the  ascent  of  the  diaphragm  and  by  the  contrac- 
tion of  muscles  which  are  pre-eminently  efficient  by  reason  of 
their  situation  at  the  lower  portion  of  the  thorax,  thus  prodiic- 
ing  an  expiratory  current  upwards  to  the  trachea.  Tliis  current, 
as  Mendelssohn  believes,  interferes  with  the  egress  of  air  from 
above,  /.<?.,  from  the  upper  lobes,  heightens  the  pressure  in  that 
situation,  and  thus  distends  the  alveoli  of  the  upper  portion  of 
the  lung.  Jenner  also  upholds  this  doctrine  by  showing  that  in 
expiration  the  lungs  do  not  undergo  an  equal  pressure  in  all 
their  parts,  and  that  emphysema  occurs  in  just  those  portions 
upon  which  the  thoracic  walls  and  the  contracting  muscles  exer- 
cise a  minimum  of  counter-pressure  from  without.  These  por- 
tions are  the  apex  and  the  root  of  the  lung.  Von  Ziemssen, 
too,  has  been  enabled  to  corroborate  this  view  by  an  interesting 
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He  observed  in  an  athletic  man,  forty-five  years  of  age,  a  conf^enital  deficiency 
of  the  pectoraljs  miDor  muscle  and  of  tlie  entire  sterno-costal  portion  of  the  pector 
alls  major,  so  that  the  muBcles  of  the  four  upper  interc<>8tal  spaces  were  coreni 
with  nothing  but  skin.  On  quiet  inspiration  a  considerable  sioldng  in  vraii  noticed 
in  these  situations,  which  was  succe<!tled,  on  quiet  expiration,  hy  a  return  of  ful- 
ness. On  forced  expiration,  however,  the  soft  walls  of  tlie  four  upper  intercusUl 
spaces  were  puffed  out  to  the  extent  of  a  line  or  a  line  and  a  half  beyond  tlie  lord 
of  the  ribs.  On  producing  contraction  of  the  muscles  of  one  of  these  intercostal 
spaces  by  rueana  of  the  faradic  current,  coughing  was  no  longer  attended  wili 
bulging  of  that  particular  intercostal  space,  although  the  latter  continued  to  occur 
in  the  others^. 


Vnn  Ziemssen  accordingly  ex]>lauis  the  production  of  Pin 
ph3-semiL  in  the  following  manner :  Daring  quiet  expiration  an 
p.srapo  of  air  orcurs  into  the  bronchi  from  all  the  lobes  alike, 
without  muscular  conrnicti<m,  and  due  solely  to  the  contractility 
I  if  the  lung,  the  weight  of  the  thoracic  wall,  and  the  elasticity  i.l 
the  intestinal  gases  and  the  abdominal  muscles,  whilst,  on  the 
other  hand,  in  forced  expiration,  the  auxiliary  expiratory  mus- 
cles, which,  however,  do  not  extend  above  tlie  fifth  rib,  are  also 
brought  into  action.  In  case  the  glottis  is  closed,  the  air  within 
the  chest  is  thus  subjected  to  an  increased  pressure  (of  57  ram, 
Hg.  I,  which  bears  upon  the  alveolar  walls  equally  in  all  quart«r& 
It  is  only  in  those  situations  in  which  the  auxiliary  expiratory 
muscles  exen'ise  a  counter-pressure  that  the  alveoli  are  not 
distended  to  an  unnatural  degree ;  but  where,  as  in  the  upper 
portions  of  the  thoiux,  this  support  is  lacking,  the  alveoli  are 
distended,  and  a  frequent  repetition  of  this  occurrence  may  give 
rise  to  the  <'Iianges  which  are  characteristic  of  emijhysema. 

The  situation  of  emphysema  in  the  upper  lobes  of  the  lungs 
is.  in  most  instances,  partii'ularly  suggestive  of  the  etiological 
agency  of  lieightened  positive  expiratory  pressure.  Even  in 
ordinary  hi-eathing,  and  jiarticiilarjj'  on  forced  inspiration,  there 
is  a  sinking  in  i»r  the  jsupraclavicular  region,  which  rises  again 
on  tlie  occurrence  (tf  ordinary  expiration  ',  but,  on  forced  expi- 
ration, as  in  coughing,  it  is  bulged  out,  as  may  easily  be  asc 
tained  by  palpation.  But  if,  as  Rokitansky  maintains,  emphy- 
sema is  due  not  to  the  expiratory  pressure  in  coughing,  bnt  W 
the  deep  inspiration  which  occurs  between  the  parox^'sms  f> 
cough,    the  convei-se  phenomenon  should  be  apparent.    It  is 
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plain  that  in  forced  expiration  a  compression  of  tlie  lower  por- 
tions of  the  lungs  occurs,  whereby  the  contained  air  is  subjected 
to  a  heightened  pressure.  This  is  particularly  injurious  to  those 
portions  of  the  lung  which,  like  the  apex,  are  destitute  of  the 
support  afforded  by  the  thoracic  walls  and  by  the  contracted 
expiratory  muscles.  This  pressure  is  intensified  so  soon  as  the 
egress  of  air  is  interfered  with  by  narrowing  or  closure  of  the 
glottis.  The  air  which  is  compressed  within  the  lower  lobes 
crowds  upwards,  and,  instead  of  finding  an  exit  through  the 
larynx,  gains  entrance  into  the  principal  bronchus  of  the  upper 
lobe,  which  is  directed  obliquely  downwards. 

There  is  another  circumstance  which  we  must  not  overlook, 
and  wliich  we  have  already  mentioned  as  among  the  predis- 
posing causes.  I  refer  to  certain  lesions  of  nutrition  in  the 
pulmonary  parenchyma,  which  doubtless  enliance  in  no  incon- 
siderable degree  the  effect  of  the  increased  inspiratory  and  expi- 
ratory pressure,  and  may  indeed,  even  if  there  be  no  positive 
proof  of  the  fact,  serve  as  the  occasion  of  the  development  of 
emphysema  without  any  abnormality  of  inspiration  or  expira- 
tion whatsoever.  Although  we  neither  know  the  precise  struc- 
tural changes,  nor  are  able  to  refer  them  with  certainty  to  their 
causes,  we  cannot  on  that  account  ignore  their  existence  or  their 
significance  in  connection  with  emphysema.  The  admission  of  a 
lesion  of  nutrition  is  called  for  on  the  following  grounds : 

Louis  formerly  showed  that  the  bronchial  catarrh  did  not 
always  precede  the  emphysema,  but  that,  on  the  contrary,  par- 
ticularly in  children,  it  did  not  make  its  appearance  until  after 
the  emphysema  liad  become  developed.  Certain  textural  lesions 
of  the  pulmonary  parenchyma  must  therefore  have  been  present, 
which,  with  the  inspiratory  and  expiratory  pressure  either  nor- 
mal or  moderately  heightened,  admitted  of  a  distention  and 
atrophy  of  the  alveoli.  In  this  light,  indeed,  must  we  look 
upon  the  so-called  hereditary  emphysema,  in  which  it  is  not  the 
emphysema  itself  that  is  inherited,  but  only  the  highly  yielding 
and  unresisting  condition  of  the  tissue.  We  thus  find,  althougli 
rarely,  that  all  the  members  of  a  given  family,  of  which  I  myself 
know  an  instance,  will  become  affected  with  more  or  less  pro- 
nounced emphysema  on  the  occurrence  of  comparatively  trifling 
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disturbances.  Furthertiiore,  emplijsema  nia}'-,  although 
likewise  is  uncommon,  become  developed  without  its  cause  hang 
in  any  wuy  discovei-able,  and  tlie  same  etrolojjrical  conditions 
may  in  one  case  produce  a  tolerably  well-marked  emphysema, 
whilst  in  another  case  they  do  not  occasion  a  trace  of  it.  Thus, 
only  a  few  of  those  who  play  on  wind  instruments,  and  not  bj 
any  means  all  cliildren  with  Avhooping-cougli,  even  if  they  liave 
had  the  sevei>?st  paroxysms,  bixoni"  atfected  with  emplij's^ina. 
Moreover,  it  scarcely  ever  happens  that  both  hmgs  are  emphy- 
sematous to  an  equal  degix^e.  Lidividuals  may  also,  without 
prejudice  to  their  lungs,  expose  themselves  for  a  long  tinie  U> 
cuiulitiotis  which  ure  known  to  lead  to  emphysema.  But  these 
same  conditions  may,  liowever,  on  the  supen^ention  of  some  dis- 
ease of  the  pulmonary  parenchyma,  ra]tidly  cause  emphysema. 
A  case  observed  by  myself  may  here  be  mentioned  : 

A  powerful  and  wcll-1»iiilt  rc^imRiitiil  cnmct-pluyer,  about  thirty  years  old,  who 
had  before  been  pi'rfcctly  lieultliy,  who  bad  always  been  ablu  to  blow  vigofonlf 
and  thus  maiaUin  a  i>rolong<.-d  aote,  and  whose  pjayiag  was  aot  embamBwd  (*■ 
by  iniirclimg',  fell  ill  with  a  double  croupous  pneumonia,  which,  howeTer,  pwed 
iuto  tin-  stage  of  resolution  on  the  »evi-utli  day.  The  jjutieiit  afterwards  felt  well, 
iitid -soon  regauied  his  apju'titp  perfectly,  and  no  cough  remained.  It  was  not  long 
liefcire  lie  bcj^au  t<j  |>lay  ayain,  practising  industriously  in  his  quarters  without  uj 
sjtccta)  difficulty.  Aliout  seven  montha  sulMcquentiy  this  musician  caaw  lo  ot 
cuniftlaininf;  tliat  lie  could  not  draw  bo  deep  a  breath  as  formerly  in  the  inttinl 
ifetween  blitsts,  and  that  his  wind  was  uot  sufHeient  for  the  maintenance  uf  »pn>- 
longed  note;  he  also  got  out  of  breath  on  walking,  and  could  not  pUy  At  all  wiuk 
marfhintf.  Phyaioal  examinntion  showed  considerable  emphysema,  from  wWcli  li* 
had  nut  )»reviouBly  suffered.  The  suj>]iosition  waa  obvious  that  the  pneuinoQ><< 
whii-li  fiad  occurred  seven  months  Iwforc,  liad  left  a  structural  change  in  the  Iiuf 
tissue,  in  consequence  of  which  the  parenchyma  waa  unable  to  oflFcr  the  necoBfJ 
resistance  to  the  very  severe  positive  expiratory  pressure  occasioned  by  blowing. 

Tile  recognition  of  a  disturbance  of  nutrition  is  further  calW 
for  by  the  fact  that  ]>ulmonary  emphysema  increases  in  fre- 
quency with  the  advance  of  age.  Tliis  may  be  partly*  due  to 
chi-onic  bronchial  catarrh,  but,  even  in  the  absence  of  this, 
emphysema  may  be  developed  in  consequence,  indeed,  of  a 
senile  physiological  change.  The  rare  occurrence  of  empliysfma 
as  the  result  of  nervous  and  hysterical  convulsive  coughs,  in 
spiti-df  the  frequently  ]>rntfacted  course  of  the  disease  and  the 
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certainly  not  inconsiderable  positive  expiratory  pressure,  shows, 
too,  that  some  cause  other  than  the  mechanical  one  must  con- 
tribute to  the  production  of  pulmonary  emphysema.  This  form 
of  cougli  occurs,  for  the  most  part,  in  young  women  with 
healthy  respiratory  organs,  in  whom  tlie  nutritive  lesions  in 
question  are  wanting. 

These  considerations  suffice,  I  believe,  to  place  textural  dis- 
ease of  the  lung  in  its  true  light  in  relation  with  the  causation  of 
emphysema,  and  to  warrant  its  being  included  at  least  amongst 
the  predisposing  causes. 

Another  theory,  brought  forward  by  Freund,  rests  upon  the 
idea  of  a  nutritive  lesion,  situated  primaiily  in  the  costal  car- 
tilages. 

Somewhat  short  of  the  twentieth  year  of  age,  according  to  Freund,  the  ribs 
assume,  from  their  central  axis  outwards,  a  dirty  yellow  color,  and  liecome  softened, 
stratiflcd,  and  coarse-fibred.  As  these  fibres  now  have  a  tendency  to  bend  and  twist, 
roundish  spaces  and  breaclK-s  form  between  them.  Tlie  cartilage  is  thus  pressed 
apart  in  its  outer  layers,  and  increases  in  volume  in  all  directions.  The  tissue  loses 
its  flexibility  and  elasticity,  becoming  stiff  and  brittle.  On  account  of  this  way- 
ward growth,  the  two  bony  points,  the  one  upon  the  rib  and  the  other  upon  the 
sternum,  between  which  the  cartilage  is  inserted,  are  spread  further  apart,  and  thus 
the  ribs  are  forced  outwards  and  upwards,  and  the  sternum  forwards  and  some- 
what downwards.  By  a  further  increase,  the  cartilage  undergoes  an  exaggeration  of 
its  natural  outward  convexity,  and  accommodates  itself  to  the  level  of  the  anterior 
extremities  of  the  bony  ribs,  so  that  the  thorax,  as  regards  the  six  lower  true  ribs, 
loses  its  normal  expiratory  attitude,  and  assumes  permanently  that  of  inspiration. 
The  permanent  distention  and  enlargement  of  tlie  thorax  thus  produced  may  lead 
to  secondary  distention  of  the  lungs,  and  finally  to  emphysema. 

However  plausible  this  theory  of  -primary  fixed  dilatation 
of  the  thorax  may  appear,  we  are  nevertheless  of  the  opinion 
that  only  a  subordinate  importance  should  be  attributed  to  it. 
In  case  of  the  actual  occurrence  of  the  primary  changes  in  the 
cartilage,  as  specified  by  Freund,  and  of  which  I  have  not  yet 
been  able  to  convince  myself,  it  may  well  be  supposed,  as  Nie- 
meyer  has  pointed  out,  that  the  selfsame  causes,  such  as  forced 
expiration  or  inspiration,  may  give  rise  to  pulmonary  emphy- 
sema and  at  the  same  time  to  the  lesion  of  the  cartilage.  Both 
induce  an  inordinate  stretching  and  ti'nsion  of  the  cartilage,  and 
perhaps  also  an  irritative  condition  which  may  lead  to  struc- 
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tural  changes.  It  is  unmistakable,  too.  that  stases  of  blood 
the  intercostal  and  mammary  veins,  in  consequence  of  deficient 
emptying  of  tiie  right  cavities  of  the  lieart  during  forced  expira- 
tory efforts,  are  capable  of  causing  nutritive  changes.  Xic- 
meyer  believes  that,  when  emphysema  is  diie  to  forced  insjiira- 
tion,  all  the  costal  cartilages  undergo  degeneration ;  but  tliai, 
wlien  it  is  the  product  of  forced  expiration,  only  the  uppermwi 
costal  cartilages  are  aflfected,  and  that,  when  the  emphysema 
begins  at  a  time  of  life  in  which  ossiiication  of  the  cartilages  hu 
already  occurred,  their  liypertrophy  and  elongation,  as  well  at 
fixed  dilatation  of  the  thorax,  are  iraj>ossible.  1 

In  case,  tlien,  we  are  able  positively  to  exclude  the  etiologi- 
cal factors  which  have  been  mentioned  as  accompanying  forcM 
inspiration  and  expiration,  and  to  recognize  a  fixation  of  tb* 
chest  walls  hefoi'e  the  occurrence  of  the  emphysema,  we  may 
take  into  consideration  a  primary  fixed  dilatation.  Bat  cer- 
tainly tlus  state  of  things  is  only  very  rarely  met  with,  and 
therefore  Freund's  cartUagc  changes  can  be  allowed  only  tl 
weight  of  a  complication  and  subsidiary  cause. 
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General  Features  of  the  Disease. 


As  a  rule,  bronchial  catarrh  })reeedes  emphysema  by  a  year 
or  more,  and  the  catarrli  may  either  be  dry  or  be  accompanied 
by  a  scanty  nuicous  expectoration.     It  usually  makes  its  appear- 
ance during  the  cold  season,  lasts  through  the  winter,  and  disap- 
jiears  during  the  warmer  months.     In  other  cases  the  emphy- 
sema, tinder  a  nitluT  acute  fonn,  is  associated  with  some  other 
disease  of  the  respiratory  organs,  such  as  whooping-cough  or 
pni'nmonia.     Or,  cough  may  be  altogether  wanting  at  first,  aaia 
ky]ili(>tir  jiatients,  in  whom  dyspnrpa  is  the  first  mai-ked  s^inp- 
toni  to  show  itself,  followed  by  cough  and  subsequently  by  the 
rnrtlicr  symptoms  of  emphysema.     This  is  the  more  etriki 
cases  of  severe  straining  ai  the  respiratory  organs  in  connt 
with  certain  employmeirt.s,  such  as  playing  on  wind  instruni 
lifting  weights,  etc.,  and  also  in  empliysema  proceeding  frc 
hereditary  ]iredis]vnsition.     Tn  tlie  latter  two  instances  tht 
physema  often  exists  for  a  long  time,  and  reaches  a  modi 
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degree  of  development,  before  bronchitis  siiperveiie??  secondarily, 
as  the  resiilt  of  the  altered  relationa  of  tlie  circulation  witliin  the 
luugs. 

Not  infrequentl}'  the  patient?*  pass  niiiny  y(fur.s  in  succession 

"wirhout  much  annoyance,  and  thi'ii'  tiutibji'  lirst  becomes  marked 

•with  the  increase  of  age  and   wiMi    the   further  sjiread  of  the 

eiii]>liysMma  in  cfinsequence  (»f  frequent  and  severe  catai-rhs  or 

insufficient   conijjensatuiy  actiitn  of  the   heart,   and   may   then 

incmise  to  an  unhearuhle  degree.     It    thn.s   happens    that   the 

guneral  features  of  the  disease  sliow  marked  variations,  depend- 

I      in};  upon   the  extent  to  which  the  affection  is  developed,  and 

upon  the  complications  and  secondary  changes  in  other  organ.s. 

It  is  usually  the  gradual  occurrence  of  shortness  of  hreatli 

rhich  first  impels  the  emphysematous  patient  to  call  in  the  ser- 

of  the  physician.     In  the  slighter  grades  of  the  alTectitm 

dyspnoea  is  modei-ate,  however,   and  attracts  the  parkvut's 

ttention  only  when  heightened  by  the  supervention  of  catarrh. 

Jot  even  now  objective  signs  are  to  be  recognized  in  connection 

Iwith  the  respiratoiy  organs.     In  other  cases  the  patient  coni- 

lins  of  dyspncpa  on  brisk  ]>odi3y  movements,   such  as  fast 

ralking,  running,  and  going  up  stairs.     In  still  higher  grades  of 

le  disease  the  dj'spna'a  occurs  witli  any  trifling  nuni'iuent  of 

tie  person,  such  as  a  change  of  ])usition,  assuming  the  erect  pos- 

etc,  na}^,  it  is  even  notici-able  during  repose  or  on  speak- 

.    The  speech  is  often  interrupted  by  the  pressing  need  of 

itli,  and,    by  reason  of  the  concomitant  broiu'liial   calarrh, 

icli  inspiration  Is  accompanied  by  a  loud  ]>iping  and  wln-eziug 

Jtuid.    The  voice  is  weak,  and  sonu'times  e\-ery  word  is  brought 

it  with  a  visible  expiratory  nuivi-iin'iit  of  the  body.     As  a  rule, 

^CT  these  patients  feel  better  and  mnrp  coniforfable  in  the  warm 

inimer  months,  although  their  lriuil»le  clings  to  them  year  in 

IQ  year  out  ;  and  the  agreeable,  purr,  :ind    balmy  air  of  the 

piuf  forests  may  even  lead  to  a  temporary  condition  of  entire 

comfort.     On   the  occurrence    of    eold   weather,    however,    the 

ihortatigs  of  breath  retuiiis  in  all  its  severitj^  and  is  markedly 

ft'ncreasfdby  tlie  aggravation  of  the  <'atarih.     Tlie  congh  is  dry 

^nncl  vi^rj.  tormenting,  occurring  especially  in   the  i-vrning  and 

^■during  the  night,  but  also  dnriug  the  early  morning  hours,  and 
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it  may  even  assume  a  saffoca,tive  character.     Expectoration  is 
often,  as  has  been  mentioned,  altogether  absent,  or  there  maybe 
a  spiitnm  of  a  tenacious  frothy  cliaracter,  brought  up  only  hj 
means  of  the  sevei-est  straining  and  effort.     It  is  only  wIihi  die 
sputum  appears  in  greater  abundance  and  is  more  purulent  tkt 
the  dyspnoea  is  somewhat  less   intense,  and  the  paroxysms  of 
cougli  are  less  laborious  and  fatiguing.     It  is  not  uncommon  to 
the  dyspntra  to  assume  the  form  of  asthma,  consisting  in  attacks 
of  terrible  difficulty  of  breathing,  wluch  often  for  hours  togeihtf 
throw  the  patient  into  a  condition  of  the  utmost  anxiety  for  hisj 
life.     Occasionally,  and  at  the  t>utset,  these  attacks  appear 
intervals  of  some  months  or  weeks,  but  they  are  generally  pron 
to  increase  in  frequency,  owing  for  tlie  most  part  to  an  aggwl 
ration  of  the  emphysema  and  of  the  accompanying  catarrh, 
tinally,  to   the  great  torment  of  the  patient,  they  recur  ever 
night.     The  breathing  is  hurried,  and,  on  account  of  the  sqae 
ing  and  punting,  noisy,  and  the  expiration  is  very  much 
hiiigixL     Tlie  patient  is  found  sitting  up  in  bed  or  in  an 
cliair.  witli  his  arms  supported  and  his  body  bent  forwards  io] 
order  tn  ameliorate  the  difficulty  of  breathing.     He  is  high 
cyanntic,  the  lips  and  hands  being  blue,  the  face  livid,  and 
body  cover<^d  with  a  cold,  chunniy  sweat. 

During  tln^  paroxysms  of  coughing  the  patient  becomes 
nost-d.  the  eyes  jirotrude,  and  the  jugular  veins  are  distended,] 
Wlii'ii  the  einphyst^ma  has  lasted  for  a  considerable  time,  a&ij 
lias  jiached  a  certain  degree  of  development,  the  cyanosis  l»-l 
comes  permanent.  It  shows  itself  at  first  only  on  the  lips,  ihil 
cheeks,  and  the  nose,  upon  which  enlarged  and  tortuous  cttt»*J 
ni'ons  veins  art^  plainly  noticeable.  Subsequently  the  hands  and 
[i'i't  also  licconic  cyunosrtl,  and  are  habitually  cold.  Emaciatioll 
begins  t(»  take  ]i]ace,  the  skin  becomes  dry,  the  fat  disappeai^j 
and  tlie  muscles,  except  those  concerned  in  the  act  of  ins 
tion,  undergo  atrophy.  At  the  same  time  the  stn>ngth  i 
])aiied,  and  the  jjatient,  very  short-breathed  under  ordinar 
cumstances,  is  excessively  fatigued  by  any  sort  of  work. 
neck  is  sliort  and  thick,  and  the  jugular  veins  are  niarl^ 
enlarged,  their  bulbs  being  often  strikingly  p>rominent. 
sterno-cleido-mastoid,  scaleni,  and  cucuUarea  muscles  are  hi 


napii-ation  it  is  di"awn  upwards  e7t,  masse 
of  the  liypertropliied  muscles  of  the 
■actile  action  of  the  intercostiil  nuif^fles 
y.  Each  quasi-spasmodic  iiispinitory 
is  immediately  followed  b^^  an  ex  pi  ra- 
le, and  in  both  acts  the  epigastriuui  is 
;ount  of  the  diaphragm  having  become 
.  downwards,  tlie  inspiratory  rising  and 
epigastric  region  are,  for  the  most  part, 
le  the  diaphragm  is  pushed  downwards 
so  as  to  jirL'sent  a  convexity  looking 
avity,  its  contraction  during  inspiration 
)table  sinking  in  of  the  epigastrinm.  In 
tinct  pulsations,  synchronous  witli  rlie 
en  and  felt  in  this  region. 
i  heart  is  not  generally  to  b»?  discoven^d 
The  area  of  cardiac  dulnesa  is  small,  it 
md  its  lower  limit,  whicli  can  only  be 
ng  the  position  uf  the  Tipper  border  of 
•r,  is,  by  reason  of  tlie  depi-ession  of  the 
e  or  two  intercostal  sjuxces  below  the 
srior  and  posterior  limits  of  tlie  lungs 
,  and  the  liver  lies  still  lower,  with  its 
orwards  from  beneath  the  costal  arch. 
lain  of  palpitation  of  the  heart,  auscul- 
>normal  about  the  orifices,  unless  there 
ilvular  lesions.      The  sounds  are  clear. 
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trophy  of  the  heart,   the  sounds  are  louder.     Generally,  too^j 
the  second  pulmonic  sound  is  notably  intensified  and  accent 
ated  in  comparison  with  the  second  aortic  sound.     Percussion  ( 
the  lungs  elicits,  as  a  rule,  a  loud  and  widespread  resoi 
corresponding  to  the  increased  area  of  the  lungs.     On  an 
tation  we  generally  hear,  besides  the  sounds   proper  to 
accompanying  catarrh,  a  weak  vesicular  murmur  or  very  ii 
terminate  breathing.     The  pulse  is  small  and  soft,  the  bio 
pressure  within  the  aorta  is  weak,  and  the  urinary  secretion  i 
correspondingly  scanty.    The  urine  is  of  a  red  color,  often  si 
ing  a  sediment  of  urates,  and  occasionally  containing  albameLJ 

It  may  take  a  year  or  more  for  the  disease  to  attain  j 
medium  grade,  and  it  may  indeed  remain  stationary,  to 
appearance  at  least,  for  a  long  period,  under  the  influence  i 
appropriate  dietetic  and  medicinal  treatment.     The  pati^: 
then  in  tolerable  condition.     Only  the  severer  bodily  movema 
give  rise  to  dyspnoea,  and  during  the  inclement  season  of 
year  the  aggravations  of  the  bronchial  catarrh  which  suj 
cause  him  days  of  discomfort  and  nights  of  torment.    Hei 
therefore  often  obliged  to  keep  his  room  for  months 
and  even,  if  there  be  febrile  exacerbations  of  the  catarrii, 
remain  in  bed  for  a  long  time.     Little  by  little,  howeva, 
gradually  progressing  emphysema  increases  in  extent,  new  i 
of  the  lung  substance  are  constantly  becoming  unfit  tor 
necessary  interchange  of  gases,  and  the  disturbances  of  the 
moiiary  circulation  become  more  formidable  and  serve  as 
inniiediate  occasion  for  an  increase  of  the  bronchial 
which,  by  inducing  severe  paroxysms  of  cough,  favors  in 
turn  th«^  extension  and  increase  of  the  emphysema. 

The  dyspncini  increases  and  takes  on  the  character  of 
ncea.  with  that  feeling  of  constriction  of  the  chest  and 
sense  of  impending  death  by  suffocation  which  make  nigWl 
particularly  horrifying  to  the  patient.     The  severest  dy 
attacks  him,  and  he  is  unable  to  maintain  the  horizontal] 
in  bed,  even  with  the  shoulders  decidedly  raised.    Hei 
to  get  through  the  night  only  by  sitting  on  the  bed  or  in»< 
with  his  limbs  haiigina;  down,  so  that  the  action  of  theaaiil' 
respiratory  muscles  may  more  freely  be  brought  into  play. 
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blood- Stasis,  and  hydrsemia),  may  be  hastened,  and  the  course  of 
the  disease  modified,  by  complications  and  the  intercurrence  of 
other  diseases,  particularly  the  inflammatory,  such  as  pneu- 
monia. Death  seldom  occurs  by  cerebral  apoplexy,  or  during 
an  orthopnoeal  or  asthmatic  attack. 

The  foregoing  applies  only  to  substantive  emphysema.  On 
the  other  hand,  the  vicarious  variety  does  not  show  symptoms 
so  materially  different  as  to  constitute  a  special  clinical  history 
markedly  at  variance  with  that  of  the  fundamental  disease. 
Interstitial,  interlobular,  and  subpleural  emphysema  show 
symptoms  only  when  they  have  reached  an  advanced  stage  of 
development,  and  when  a  considerable  quantity  of  air  has  col- 
lected in  the  pleural  cavity.  In  such  cases  the  percussion  sound 
is  very  loud  and  sonorous,  or  tympanitic,  the  vesicular  murmnr 
is  wholly  wanting  in  the  affected  parts,  and  the  dyspnoea 
increases  to  an  extreme  degree,  and  may  speedily  lead  to  death. 
If  air  escape  through  the  mediastinum  into  the  subcutaneous 
areolar  tissue  of  the  neck  and  breast,  the  well-known  phenom- 
ena of  subcutaneous  emphysema  appear — marked  distention, 
puffiness,  and  pallor  of  the  skin,  which,  besides,  on  palpation, 
gives  the  feeling  of  half-fi-ozen  snow. 

Pathological  Anatomy. 

On  opening  the  thorax  of  the  highly  cyanotic  cadaver,  by 
turning  up  the  sternum  and  the  costal  cartilages,  the  imperfect 
retraction  of  the  lung  first  attracts  notice,  the  two  lungs  being  in 
contact  with  each  other  at  their  anterior  borders,  and  the  peri- 
cardium, in  the  higher  grades  of  emphysema,  almost  wholly 
covered  in,  particularly  by  the  left  lung,  and  crowded  down- 
wards and  backwards  away  from  the  anterior  thoracic  wall,  hi 
cases  of  old  pleuritic  adhesions,  marked  hypertrophy  of  the 
heart,  etc.,  this  concealment  of  the  organ  may,  of  course,  be 
wanting.  The  lung  is  enlarged  in  emphysema,  often  extending 
down  as  far  as  the  seventh  rib.  The  thorax  is  amplified  by  the 
depression  and  flattening  of  the  diaphragm.  The  heart,  which 
is  situated  at  a  correspondingly  low  point,  lies  in  a  more  hori- 
zontal position,  on  account  of  the  hypertrophy  and  dilatation  of 
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right  side  which  arp  pjcnerally  present,  and  is  thor^'furc  dis- 
"placKl  s-omewliat  downwards  and  towards  the  median  line. 
Id  case  only  one  lung  is  affected,  the  heart  may  bo  pushed  over 

Ktlie  opposite  side. 
In  cicarious  emphysema  the  lung  is  often  enlarged  (as  in 
rapous  pneumonia),  or  it  may  be  of  normal  size  or  even  dimin- 
■fehed  in  bulk,  since,  by  reason  of  antecedent  diseases,  interstitial 
pneumonia,   shrivelling,  or  preHsure  from  without   considerable 
areas  of  lung  tissue  may  be  atrophied. 

Even  after  the  lungs  are  removed  from  the  thorax  they 
remain  highly  puffy  and  voluminous,  mth  tlu.'ir  borders  rounded 
•""'  'lilt  sharply  defined.  The  reason  why  a  healthy  lung  col- 
>  only  to  a  certain  extent,  without  all  the  air  being  expelled 
its  alveoli,  when  the  thorax  ia  opened  and  the  pressure  of 
lie  outer  air  is  thus  brought  to  hear  upon  its  surface,  lies  in  the 
tct  that  the  alveoli  open  into  narrow,  thick-walled  broTiehi, 
bich  speedily  come  in  contact  with  eacli  other  on  account  of 
bir  flreight,  and  thus  hinder  the  escape  of  ail".  Now,  in  healthy 
lungs,  it  is  true,  the  eh'istie  alvef>lar  walls  overcome  to  a  rertiiiii 
extent  this  impediment  occasioned  by  overlying  of  the  bronchi ; 
hat  when,  as  in  emphysema,  the  walls  have  lost  their  elasticitj', 
and  are  even  atropliied,  the  air  escapes  in  only  ver}'  triHing 
qnanrity,  and  the  lungs' retract  onl}^  ver3'  slightly.  If.  along 
with  the  emphysema,  there  be  also  bronchitis,  with  swelling  of 
the  mucous  membrane  and  obstruction  of  the  bronchi  hy  secre- 
tion, the  air  will  not  escape  at  all,  thus  rendering  the  pufRnesa 
mor<>  niai'ked. 
Emphysema  is  generally  situated  at  the  apex  of  the  lung  and 
the  anterior  borders,  and  occasionally  in  the  tnngue-shaped 
Cess  of  the  left  upper  lobe.  })ut  it  may  bi'  dilTused  over  a 
2;e  portion  of  the  pulmonary  surface,  and  is  then  more  marked 
I  the  outer  than  on  the  inner  surface.  Less  frequently  we  find 
jema  extending  deep  into  the  lung.  The  substantlte 
«ema,  due  to  heightened  positive  expiratory  ]iressui'e  with 
ng  of  tlie  glottis,  always  has  its  seat  in  the  up]>er  lobes, 
•ticularly  in  the  apex.  The  mcarious  empliysenia,  occui- 
cases  of  wide-spread  croupo-pneumonic  infiltration, 
sis,  compression  by  pleuritic  exudations,  and  tunnirs  nr 
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deformities  of  the  chest,  is  generally  situated  at  the  anteriot 
borders  of  the  upper  lobe,  in  the  tongue-like  process,  or  at  the 
lateral  borders  of  the  base,  often  at  a  great  distance  from  the 
original  seat  of  diisease,  or  even  in  the  healthy  lung.  In  ciis«  ol 
impermeability  of  a  portion  of  lung,  precisely'  those  parts  wMeli, 
from  their  position  in  the  front  of  the  chest  and  on  the  diar 
phragm,  are  capable  of  the  greatest  possible  amount  of  move- 
ment in  the  respiratory  act,  are  most  apt  to  act  vicariously. 

In  partial  obstruction  of  the  bronchi  and  consequent  ate- 
lectasis, in  lobular-pnenmonic  infiltration,  and  in  tubercular 
deposit,  the  distribution  of  the  emphysema  is  very  u-regular, 
occurring  in  the  form  of  rircumscribed  vesicles,  from  the  size  of 
a  hemp-seed  to  that  of  a  p^a,  grouped  around  each  focus  of  the 
disease.  Equally  irregular  also  is  its  distribution  when  it  is  due 
to  heightened  negative  inspiratory  i»ressure,  with  primary  nutri- 
tive lesion  of  the  pulnionaiy  pareuclij'ma,  since,  in  this  instance^ 
both  its  seat  and  its  diffusion  depend  upon  the  original  disease. 
Both  lungs  are  generally  affected,  but  sometimes  one  alone. 

In  inierlohuhir  empli^'senia,  which  lias  its  chief  seat  at  Xl 
anterior  borders  of  the  upper  lobe,  little  air-sacs  lie  strung  tc 
gether  under  the  pleura  like  a  necklace,  movable  on  pressure] 
and  following  fixed  paths,  corresponding  to  the  boundary 
of  the  lobules.  Interlobular  may  thus  be  distinguished 
vesicular  em}>liyseraa.  Occasionally,  however,  these  sacs 
more  considerable  size  and  more  confluent,  forming  larger  ai^^ 
sacs,  wiiicli  raise  the  i>leuiu  fi'ora  the  subjacent  pulmonary  tissua.* 
Bouillatid  describes  a  case  of  this  sort,  thus  far  unique,  in  wliickl 
a  subpleural  air-bag  situated  at  the  base  of  the  left  lung  was.  oai 
account  of  its  enormous  size,  at  first  taken  to  be  the  stomach,] 
filh'd  with  air.  Rupture  of  the  pleum,  and  the  escape  of  airi 
into  the  pleural  cavity  (pneumothoi-ax)  very  seldom  occurs,  and! 
still  more  rarely  does  it  happen  that  the  air  beneath  the  pleura ] 
is  forced  towards  tlie  root  of  the  lung,  thence  extending  into  thei 
cellular  tissue  of  the  mediastinum,  and,  subsequently,  into  that| 
beneath  the  skin  of  the  neck  or  face  (subcutaneous  emphysema), 
ov  creeping  downwards  over  the  remainder  of  tlie  chest. 

Interlobular  eni])hysema  should  not  be  confounded  with  the 
subpleural  collections  of  air  which  are  often  found,  in  the  farm 
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of  bladders  of  various  sizes,  in  highly  decomposed  subjects  and 
in  blackish-green,  putrid  lungs.     The  latter  constitute  a  cadav- 
eric product,  due  to  the  development  of  gas  in  the  interstices 
ot  the  tissue. 

The  emphysematous  lung  is  of  a  soft,  down-like  feel,  like 
that  of  a  cushion  moderately  filled  with  air,  and  yields  easily  to 
the  pressure  of  the  finger.  The  pits  disappear,  however,  only 
very  slowly,  or,  if  the  disease  be  very  marked,  they  remain  per- 
manont.  On  incision,  the  air  escapes  gradually  and  almost 
noiselessly,  or  with  a  dry,  hissing  noise,  quite  diJferent  from 
the  normal  moist  crepitation,  and  the  walls  collapse  in  propor- 
^on  as  they  are  not  thickened. 

The  cohyr  of  the  lung  in  acute  emphysema  is  pale  red  and 
Uffimie,  and  the  tissue  dry.  In  the  chronic  form,  abundant 
oUwtions  of  black  pigment  traverse  the  white,  very  dry,  and 
Tfectly  bloodless  tissue,  oft*'U  ifi  the  fomi  of  delicate  strisp,  thn 
aains  of  the  blood-vessels  wliich  have  previously  undergone 
straction . 

Even  to  the  naked  eye  the  individual  alveoli  appear  enlarged, 
I  vesicular  emphysema,  to  the  size  of  a  pin's  head  or  that  of  a 
Bnt  whenever,  as  is  not  tincnntraon,  we  find  sacs  as  large 
a  bean  or  a  hazelnut,  or  indeed  of  the  size  of  a  wiilnut  or  a 
fon's  egg,  which  are  occasionally  separated  from  tlie  sur- 
wding  lung  tissue  in  the  form  of  pf^dunculated  roundish  or 
il  bags,  we  may  impute  the  condition  to  the  formation  oi 
Ivlties,  more  or  less  like  vesicles,  by  the  continence  of  a  num- 
of  ah^eoli  and  lobules,  due  to  atrophy  aiid  wasting  of  the 
Iveolar  and  infundibular  walls.  It  is  customary  to  speak  of  a 
*Be  or  a  coarse  vesicular  emphysema,  according  to  the  size  of 
tlieenlargHd  vesicles,  bnt  both  forms  are  ofte]!  met  with  togi/ther ' 
ID  one  and  the  same  lung. 

On  examining  a  section  from  a  modi>rately  distended  and 
"lietl  lung,  we  find  the  alveolar  walls,  in  tlu'  lesser  grades  of 
pliysema,  partly  perforated,  and  ]iartly  changed  by  atrophy 
1  delicate,  low,  shelving  projections  into  the  infundibular 
«e3.  In  the  higher  grades  these  projections  entirely  disap- 
»r,  so  that  nothing  Init  niprti  cyst-like  forms  n'main,  which 
y  in  turn,  by  still  further  atrophy,  commuuicati'  with  each 
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otlier.  These  cavities  may  either  be  connected  with  dilatsd 
bronchi,  or  they  may  be  wholly  independent  of  them.  The  wailj 
of  the  most  Bnperticial  vesiek^s  are  generally  very  thin,  their 
tissue  being  merged  in  that  of  the  pleura,  or  even  formed  tnm 
the  latter  alone.  Occasionally  the  vesicular  walls  are  thicki'Dkil 
and  stiff,  and  in  the  fresh  condition  do  not  collapse  on  incision. 
In  our  opinion  tliis  thickening  is  only  apparent,  being  not'ni:  .• 
else  than  the  surrounding  tissue  compressed  and  blightid  u\ 
the  inflated  vesicles.  It  seems  doubtful  to  me  if  there  is  in 
these  cases  an  actual  hypertrophy  or  new  formation  of  connec- 
tive tissue  and  unstriped  muscular  fibres,  as  has  been  supposed 
by  many,  e.ff.  Wunderlich,  Forater,  Rindlleisch,  and  others,  siji« 
I  have  not  been  able  to  demonstrate  it  to  my  own  satisfactioiL 

Emphysema,  whether  it  bo  due  to  inspiratory  or  expiratory 
pressure,  begins — as  I  have  observed  in  experiments  on  animals 
and  in  investigations  of  the  human  lung — with  a  rather  mod- 
erate dilata.tion  of  the  central  infundibular  space  and  of  the 
alveoli  which  open  into  it.     In  addition,  as  Rosignol  has  stated, 
the  bronchioles  also  become  dilated.      The  alveolar  walls  are 
pressed  against  each  other,  undergo  atrophy  and  thinning,  eren 
becoming  jj^rfoi-ated  and  wasted,  and  finally  form,  in  common 
with  tlie  centiul  infundibular  space,  large  roundish-oval  sacs,  on 
the  Willis  of  which  t!»e  former  alveolar  septa  are  now  to  be  seen 
only  as  slight  prontinences.      Several  of  these  sacs,  each  cor- 
responding  to  an  original  infundibulum  and  its  alveoli,  raavH 
in  contiguity  for  a  time.     At  last,  however,  their  outer  w: 
becuiiie   thinned   by    the   further    effect   of  pressure,   the  saca 
communicate  with  each  other,  and  the  walls  become  atropliirti 
and  almost  wholly  disappear,  and  thus  from  several  of  the*' 
sacs  a  large  common  cavity  is  formed,  in  which  the  originil] 
inruridibuliir  lKmnd;irii>s  may  still  be  recognized  by  the  remai 
of  atrttpliied  septa  and  by  the  streaks  of  pigment  dei>osit«?d 
within  thi'in.     At  first  the  smaller  sacs  still  remain  conr 
witli  their  bronchi,  biit,  as  they  increa^se  in  size,  the  latt4 
made  to  disappear  on  account  of  the  pressure,  and,  finall 
sacs  may  be  wholly  cut  off  from  them. 

Tile  bkv{)d-vessels  of  the  alveolar  walls  are,  partly  on  ac 
of  the  changes  in  the  latter,  and.  partly  as  a  direct  resi 
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increased  air-pressure,  changed  into  minute  canals,  scarcely  per- 
vious, and  capable  of  admitting  only  the  serum  of  the  blood. 
On  this  account  the  blood-corpuscles  accumulate  in  the  vicinity 
of  the  narrowed  portion,  and  even  make  their  way  through  the 
walls  of  the  vessels  into  the  surrounding  tissue,  where  they 
subsequently  figure  as  pigment.  The  circulation  soon  ceases 
altogether,  the  neighboring  vessels  absorb  the  serum  from  the 
delicate  canals,  the  vascular  walls  come  into  contact  with  each 
other,  and,  finally,  after  numerous  fat  granules  have  collected 
about  the  capillary  channel,  the  vessels  are  obliterated.  Ac- 
cording to  Klob,  the  wasting  and  closure  of  the  vessels  take 
place  in  consequence  of  excessive  proliferation  of  connective- 
tissue  cells  in  the  adventitia.  In  the  opinion  of  Isaakssohn, 
thrombosis  by  colorless  blood-corpuscles  is  the  cause,  and  fatty 
metamorphosis  attacks  the  obstructing  mass  as  well  as  the 
affected  portion  of  the  vessel.  These  changes  in  the  capillaries 
react  upon  the  veins  and  arteries,  and  may  result  in  the  destruc- 
tion of  a  large  extent  of  vessels.  Under  such  circumstances, 
according  to  Rindfleisch,  extensive  anastomoses  form  between 
the  pulmonary  artery,  the  pulmonary  vein,  and  the  bronchial 
veins,  by  means  of  vascular  arches  which  are  peculiar  in  their 
great  length,  their  equable  diameter,  and  their  want  of  branches ; 
while,  on  the  contrary,  the  numerous  other  arterial  branches 
become  highly  tortuous  and  dilated  pending  the  establishment 
of  this  communication.  On  account  of  this  disturbance  of  the 
circulation,  which  is  only  partially  remedied  by  the  formation 
of  the  anastomosis,  a  not  inconsiderable  increase  of  lateral  pres- 
sure takes  place  within  the  blood-vessels,  plainly  evidenced  b}' 
the  highly  dilated  vascular  ramifications.  This  increase  is  ex- 
tended to  the  trunk  of  the  pulmonary  artery,  and  leads  to 
hypertrophy  and  dilatation  of  the  right  side  of  the  heart,  which 
we  shall  consider  further  on. 

In  the  foregoing  description  of  the  microscopic  changes  in  the 
pulmonary  parenchyma  in  emphysema,  the  action  of  an  abso- 
lute increase  of  air-pressure  upon  the  alveolar  walls,  that  is  to 
Bay,  of  a  purely  mechanical  force,  has  been  assumed,  as  a  con- 
sequence of  which  the  existing  textural   lesions    made  their 
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appearance.  But  a  primary  nutritive  etiological  factor  haa 
already  been  mentioned,  and  no  inconsiderable  part  ascribed  to 
it  in  the  development  of  pulmonary  emphysema.  We  need  not 
wonder,  then,  that  many  eyes  have  before  now  been  directed  to 
its  discovery,  and  microscopic  changes  have  occasionally  been 
found,  which  have  been  pointed  to  with  a  certain  degree  of  con- 
fidence as  the  tissue- change  which  predisposes  to  emphysema. 

Rainey  found  fatty  infiltration  in  the  delicate  membrane  of 
the  pulmonary  vesicles.  E.  Wagner'  first  observed  abundant 
aggregations  of  granules  in  emphysematous  lungs.  Villemin' 
believed  that  the  cells  found  in  the  meshes  of  the  capillaries 
became  greatly  enlarged  in  consequence  of  an  inflammatory  irri- 
tation, distending  the  walls  of  the  alveoli,  and  increasing  their 
capacity ;  that  subsequently,  on  account  of  their  further  growth, 
the  vessels  were  obliterated,  and  that  after  the  degeneration  and 
disappearance  of  the  hyperplastic  elements,  the  alveolar  walls 
became  attenuated.  According  to  Wunderlich,'  the  walls  of  the 
pulmonary  vesicles  become  thickened  by  catarrh,  or  by  the  long- 
continued  vicarious  action  of  a  portion  of  lung,  after  the  manner 
of  the  thickening  of  the  bronchial  mucous  membrane  in  chronic 
bronchitis,  and  at  the  same  time  their  capacity  is  increased ;  thus 
tlie  adjacent  vesicles,  with  their  vessels,  are  compressed  and 
obliterated,  and  the  consequent  impairment  of  nutrition  leads  to 
atrophy  and  wasting  of  the  enlarged  vesicles.  As  opposed  to 
these  observations,  it  is  to  be  noted  that,  while  fat  globules  are, 
to  be  sure,  occasionally  found  in  the  capillaries  and  in  the  inter- 
stitial connective-tissue  cells,  they  are,  nevertheless,  not  neces- 
sarily to  be  looked  upon  as  the  cause,  but  rather  as  the  result, 
<»f  obliteration  of  vessels  in  consequence  of  the  dilatation  of  the 
alveoli.  As  has  already  been  mentioned,  I  am  inclined  to 
account  for  the  thickening  observed  by  Wunderlich  as  due  to 
atrophy  of  the  adjacent  tissue ;  but  in  that  case  it  is  necessary  to 
assume  the  previous  existence  of  a  tolerably  well-marked  degree 
of  emphysema.  The  collections  of  proliferated  nuclei  seen  by 
Wagner  are  but  illusorj'^,  being  due,  according  to  O.  Bayer,  to 

'  UMe  and  Wagwr,  Handb.  der  allgem.  Patholc^e,  2.  Aufl.,  1864,  p.  38<L 
♦  Arch.  Gen  de  Mi-d.,  Oct.,  1866,  pp.  385  et  seq.,  and  Not.,  pp.  566  et  ae^ 
»  Handbuch  der  Pathologie  u.  Therapie,  IIL,  p.  421. 
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the  fact  that  the  nuclei,  which  are  normally  present,  in  equabh* 
distribution  as  regards  si^e  and  number,  in  the  inter-alveolar 
stroma,  are  now,  by  the  emphysematous  amplification  of  the 
alveoli,  and  by  the  distention  of  their  walls,  brought  into  one  and 
the  same  microscopic  plane,  and  thus  seem  to  be  more  numerous. 

Although  investigation  has  not  thus  far  led  to  any  positive 
result  as  regards  this  question,  still  we  cannot  deny  the  exist- 
ence of  a  primary  nutritive  lesion.  The  elastic  tissue-elements 
of  the  lungs  are  the  ones  which  are  of  importance  in  connection 
with  the  act  of  breathing,  and  in  these,  even  when  affected  with 
actual  lesions  of  function,  no  morphological  changes  are  to  be 
discovered.  A  tissue-relaxation,  then,  may  be  present  in  the 
lung,  without  our  being  able  to  recognize  any  corresponding 
microscopic  abnormality.  According  to  Bayer,  such  a  distur- 
bance in  the  function  of  this  tissue  may  depend  upon  modifica- 
tions in  the  circulation,  and  emphysema  may  thus  be  produced 
in  lungs  which  are  otherwise  diseased,  or  in  the  course  of  affec- 
tions of  other  organs  which  involve  certain  derangements  in  the 
pulmonary  blood  circuit. 

Moreover,  diseases  in  the  lung  and  in  other  organs — such 
as  bronchitis,  tuberculosis,  cirrhosis,  atelectasis,  catarrhal  and 
croupous  pneumonias,  extensive  pleuritic  adhesions,  diseases  of 
the  laryn.x,  etc. — occur  in  conjunction  with  the  emphysema,  and 
either  take  place  as  accidental  complications,  or  stand  in  a  caus- 
ative connection  with  it,  or  indeed  are  to  be  considered  as  its  con- 
sequences. 

Among  the  consequences,  as  regards  diseases  of  the  bronchi 
(apart  from  dilatations,  constrictions,  and  obliterations),  belongs 
hroncliial  catarrh,  which,  to  be  sure,  is  generally  the  primary 
lesion,  but  the  secondary  occurrence  of  which  is  nevertheless, 
according  to  what  we  obsei-ve  in  the  emphysema  of  children  and 
in  certain  cases  in  adults,  not  to  be  overlooked.  A  substantive 
emphysema  due  to  other  causes  than  primary  bronchitis  wiU, 
then,  by  reason  of  the  circulatory  disturbances  above  mentioned, 
necessarily  lead  to  hypersemia  of  the  bronchial  mucous  mem- 
brane in  healthy  portions  of  the  lungs,  and  thus  occasion  catar- 
rhal diseases. 

The  heart  becomes  hypertrophied,  as  the  immediate  conse- 
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quence  of  the  increased  pressure  in  the  pulmonary  artery  dw 
to  the  destruction  of  numerous  pulmonary  capillaries  and  ths 
imperfect  establishment  of  anastomosis.    The  right  ventricle  and 
its  conus  arteriosus  are  not  specially  thickened  as  r^ards  their 
walls  and  the  columnse  cameae.    The  auricle  is  dilated,  and 
filled  with  an  abundance  of  dark  blood.     The  heart  is  of  a 
roondish  form,  its  apex  springing  from  the  right  ventricle;!! 
lies  more  horizontally  than  natural,  and  it  is  turned  on  its  Ion; 
axis  from  right  to  left     Its  muscular  tissue  is  at  first  tough  and 
firm,  and  of  a  brownish-red  color ;  but  in  the  subsequent  comse 
of  the  affection  it  may  become  flabby  and  of  a  pale  grayish-red. 
or  it  may  even  assume  a  yellowish  punctate  or  striate  coloration, 
as  the  result  of  simple  granular  or  fatty  degeneration.    The  p«- 
ceding  deficient  nutrition  of  the  heart,  due  to  disturbances  in  lh« 
pulmonary  circularion  and  to  diminished  decarbonization,  in 
connection  with  its  over-activity,  unquestionably  favors  degener- 
ation of  its  substance.    This  leads  to  imperfect  compensation; 
over-di.-tention  and  dilatation  of  the  coronary  veins  occur,  with, 
hydn  •tx^ricardium.     On  account  of  the  impeded  return  of 
blond  from  the  venae  cavje,  static  hypersemia  of  the  brain-^  « 
in  the  systemic  venous  ciT(rtilation,  stasis  in  the  hepatic  retMy 
and,  in  consequence  of  atrophy  of  the  central  liver -cells,  cytf**, 
otic  atrophy  of  the  lirer,  or  atrophic  cirrhosis,    may  occur. 
Hence,  also,  on  account  of  stasia  in  the  portal  system,  hypenc- 
mic  and  chronic  cat<irrhal  conditions  of  the  mucous  membrane 
of  the  st^>mach  and  bowels  take  place,  together  with  enlargement 
and  hardening,  and  even  new  formation  of  connective  tissue  in 
the  spleen^  which  is  engorged  and  of  a  marked  brownish-red 
mlnr.     Snb?i>quently  we  find  engorgement  of  the  kidneys,  with 
enlargement  at   first,  followed  by  a  diminution  in  the  sire  of 
the  org-an,  and  wasting  from  proliferation  of  connective  tissue, 
together  with  albuminiiria.     Associated  with  this  state  of  things 
there  may  be  hydrotharax,  ascites,  anasarca,  and  osdema 
lungs. 

If  the  venous  stasis  be  extreme,  the  increased  blood-pn 
does  not  seem  to  be  wholly  spent  upon  the  cajiillaries,  b 
extend  also  to  tlie  arteries,  and  thus  to  occasion  .such  an  int 
of  prcssui'e  in  tlie  aorta  and  tlie  left  side  of  the  heart,  togi 
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with  heightened  activity  of  the  latter,  that  the  left  ventricle  like- 
wise becomes  hypertrophied.  It  may  also  become  weakened 
and  diminished  in  functional  energy.  Lebert  found  hjrper- 
trophy  of  the  thyroid  gland  six  times  among  twenty-one  cases 
of  emphysema  in  Zurich,  and  believes  it  to  be  a  contributory 
etiological  factor.  The  upper  part  of  the  thorax  is  generally 
enlarged  in  a  barrel-shaped  manner,  and  the  muscles  of  that 
region  (the  scaleni  and  the  sterno-cleido-mastoids)  are  markedly 
hypertrophied.  The  ribs  and  the  costal  cartilages  are  rigid  and 
thickened,  and  the  latter  even  ossified.  The  dependence  of 
these  thoracic  changes  upon  nutritive  lesions  of  the  cartilages, 
through  the  agency  of  distortion  or  hypersemic  conditions  of  the 
chest  walls,  has  already  been  mentioned. 


Relations  with  other  Diseases. 

It  has  always  been  considered  that  there  were  certain  special 
relationships  between  individual  diseases,  by  virtue  of  which 
the  existence  of  one  precluded  the  subsequent  development  of 
another.  Rokitansky  maintained  that  there  was  a  relationship 
of  this  sort  between  emphysema  and  tuberculosis,  because  the 
cardiac  enlargement  and  venous  stasis  (the  "venous  crasis"  of 
Rokitansky)  occasioned  by  emphysema  seemed  capable  of  afford- 
ing protection  against  tuberculosis.  By  others  the  immunity 
from  tuberculosis  was  attributed  to  the  bloodless  condition  of 
the  apex  of  the  lung.  Ramadge  is  of  the  opinion  that  tubercu- 
losis may  end  in  recovery,  in  consequence  of  the  development  of 
an  emphysema,  and  Frey  even  proposes  the  artificial  production 
of  emphysema  for  the  purpose  of  curing  tuberculosis.  On  the 
other  hand;  Dittrich  speaks  of  the  emphysematous  enlargement 
of  the  pulmonary  alveoli  as  favoring  the  formation  of  tubercle, 
and  that  such  a  formation  is  checked  by  the  diminution  in  size 
of  the  pulmonary  cells.  Careful  observations  have  shown  that 
such  an  immunity  does  not  exist  to  the  extent  which  has  been 
claimed  by  authors.  Persons  affected  with  emphysema  do  not, 
indeed,  often  contract  tuberculosis,  but  they  may  be  attacked 
vfitYx  acute  miliary  tuberculosis  as  well  as  with  chronic  tubercu- 
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losis,'  and,  moreover,  vicarious  emphysema  may  be  associated 
with  any  form  of  tubercular  disease. 

Lesions  of  the  cardiac  valves  are  seldom  met  with  in  emphy- 
sema, and  we  must  therefore  conclude  that  emphysematics  are 
only  slightly  liable  to  valvular  endocarditis  and  endarteritis, 
although,  according  to  Chambers  and  Biermer,  the  latter  occure 
more  frequently  than  the  former.  On  the  other  hand,  Lebert,' 
in  autopsies  of  emphysematics,  found  valvular  lesions  to  have 
developed  after  emphysema  in  ten  per  cent,  of  the  cases — ^mitral 
insuflBciency  and  retraction  in  eight  cases,  aortic  lesions  in  two 
cases,  and  affections  of  both  the  left  orifices  in  one  case.  Slight 
emphysema  may  occur  secondarily  in  cases  of  valvular  lesion, 
Injlavimations  likewise,  particularly  the  croupous,  seldom  occar 
in  the  course  of  emphysema.  Some  ascribe  this  to  the  venous 
blood- crasis,  and  others  to  the  obliteration  of  vessels. 


Analysis  of  Individual  Symptoms. 

Substantive  Emphysema. 

The  enlargement  of  the  chest  in  all  its  dimensions  is  pro- 
duced by  certain  muscular  actions  in  quiet  inspiration.  Thus, 
its  length  is  increased  by  the  contraction  and  descent  of  the  dia- 
phragm, its  depth  by  the  elevation  of  the  ribs,  and  its  breadth 
by  the  rotary  movement  which  they  perform  and  which  results 
from  the  contraction  of  the  external  and  internal  intercostal 
muscles.  Expiration  occurs  upon  the  cessation  of  these  muscu- 
lar actions,  the  previously  dilated  thorax  resuming  its  former 
shape  by  virtue  of  its  elasticity  and  the  ascent  of  the  relaxed  dia- 
phragm. The  lung  follows  the  chest  in  its  expansion.  It  com- 
pletely fills  the  increased  space  occasioned  by  the  dilatation  of 
tlie  chest,  and  on  the  cessation  of  the  latter  it  contracts  to  a  cer- 
tain size  by  reason  of  its  elasticity  and  tension,  thus  expelling  a 
(•ertain  quantity  of  air.  That  the  lung  exerts  no  positive  action 
upon  the  sternum  and  ribs  in  the  act  of  expiration,  as  aiding 
their  resumption  of  the  inspiratory  position,  is  plainly  apparent, 

'  Biiehner's  case,  Wurzb.  Zcitechr.,  II.,  1. 
*  EUnik  der  Brustkrankheiten,  I.,  p.  377. 
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this  seems  to  me  to  be  true  also  in  the  case  of  cliildren, 
iltkough  Niemeyer  admits  the  possibility  of  such  an  action  in 
thtm.  But  upon  the  diaphragm  the  elastic  lung  exercises  a 
traction  which  certainly  is  not  to  be  estimated  as  inferior  to  thi* 
upward  pressure  of  the  abdominal  organs.  According  to  Nie- 
meyer.  this  statement  is  corroboi-ated  by  the  fact,  that  in  thi^ 
dead  body  the  diaphragm  is  always  arched  upwards,  even  when 
the  walls  of  the  abdomen  are  perfectly  relaxed  or  its  contents 
removed,  provided  only  the  thorax  be  stUl  entire.  It  sinks 
downwards,  however,  as  soon  as  the  latter  is  opened,  since  the 
force  exerted  by  the  lungs  then  comes  to  an  end.  But  whenever 
the  elasticity  of  the  lung  is  diminished  or  altogether  lost,  and 
the  lung  remains  in  a  pennanent  inspiratory  position,  the  air 
being  forced  out  from  it  in  veiy  inconsiderable  quantity,  then 
the  negative  pressure,  i.e.,  the  traction  on  the  diaphragm,  fails. 
Therefore  the  diaphi-agm  caunot  rise  and  resume  its  expimtory 
poaitiou. 

Thus,  the  firfit  and  most  important  disturhance  in  eiupliy- 
seina  is  difficult  eajn'ratio/i ;  whilst  inspiration,  in  so  far  as 
rpfewds  the  act  itself  and  the  forces  which  accomplish  it,  remains 
Biuffected.  The  latter  may  even  be  easier  than  usual,  owing 
to  the  diminished  elasticity  and  tonicity  of  the  lungs,  which, 
^together  witli  the  thoracic  resistance,  have  to  b(^  overcome  hy  the 
lanacles  in  the  act  of  inspiration.  But  in  natuitd,  quiet  bn>ath- 
ing,  as  is  well  known,  the  air  is  not  entirely  expelled  from  the 
Iniigs  in  expiration,  but  a  certain  rHsiduum  is  alwa^'s  h-ft,  Avliich 
is  increased  in  quantity  in  direct  projiortion  to  the  diminished 
iiition  of  the  pulmonary  parencliyma,  that  is  to  say,  to  the 
impairment  of  its  elasticity.  The  greater  is  this  reseiTe  in  quan- 
tity, the  smaller  will  be  the  amount  of  new  air  to  I'litcr  on  inspi- 
i^tion,  so  that,  in  spite  of  the  unimpeded  elTiciency  of  tile  tnspi- 
^(QT}-  muscles,  the  effect  of  the  act  is  in  nowise  hi'ightened,  but 
^ther  impaired,  and  thus  a  disturbance   of   inspiration   may 

ow  secondai'ily  upon  that  of  e.\piration. 

On  this  account  the  patient  has  a  sense  of  deficiency  of  air, 
^ sort  of  longing  for  air  [Liifthungcr],  and  a  feeling  of  oppres- 
^on,  and,  in  order  to  assuage  these  sensations,  the  act  of  inspira- 
^Wnis  intensified  by  means  of  the  auxiliary  inspiiutoiy  muscles. 
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In  order  to  elongate  the  thoracic  space,  in  spite  of  the  ii 
filiate  descent  of  the  diaphragm,  the  muscles  at  the  upper] 
of  the  chest,  the  sterno-cleido-mastoidei  and   the   scaleni, 
railed  into  action,  and  by  means  of  their  contraction,  the  he 
and   tlie  cervical  vertebrae  being  fixed,    the   thorax   is  dnw 
upwards.     In  the  more  pronounced  grades  of  dyspnoea, 
erector  muscles  of   tho  spine  act  as  inspiratory  muscles, 
they  also  elongate  the  thorax  ;  and  so,  likt-wise,  do  the  levati 
musclea  of  the  ribs,  the  shoulders,  etc.,  which,  arising 
from  the  shoulder-blade  and  partly  from  the  arm,  are  in 
upon  the  thorax.     The  action  of  these  muscles  is  then  the  i 
oppas.ite   of  their  normal   function^ — fixing  points  which  the 
usually  move,  i.e.,  the  head,  the  shoulder-blade,  and  the  annj 
and  moving  the  thorax,   which  is  ordinarOy  fixed.    They 
therefore  of  service,  under  these  circumstances,  onlj'  when  aide 
1)}"  fixation  of  the  normally  mobile  points  by  extrinsic  me 
such  as  leaning  upon  tho  arms,  etc.     From  being  diaphragmao 
the    inspiration    thus  becomes  entirely   costal.     But    the  dia-j 
phnigni,  if  it  be  very  much  depressed  and  arched  downwaria» 
may  oven  ascend  on  contracting,  and  thus  contribute  to  expiW' 
tion  rather  than  to  inspiration.     If  a  number  of  brouchi  m  th« 
lower  lobes   be  so  blocked   tip  by  secretion  as  to  impede  the 
entrance  of  air,    these  labored  inspiratory   efforts  may  cans* 
retraction  of  the  lower  portions  of  the  tliorax.     In  the  seveatf 
cases  of  dyspna>a,  vvitli  a  fixed  and  rigid  thorax,  and  ossified 
costiil  cartilages,  all  elasticity  is  wanting,  and  there  is  no  sink- 
ing of  tlie  clicst-wall  on  expiration.     Under  such  cinniin6tan(.'>es, 
even  tlie  expulsion  of  but  a  small  portion  of  air  from  thelauis 
has   to  be  acconqjli-shcd  by  certain    positive    muscular  forw* 
which  do  not  cotne  into  play  in  the  normal  quiet  act  of  expii* 
tion.     The  abdominal  muscles  are  then  thrown  info  powerful 
contraction,  so  as  to  act  npon  the  contents  of  the  abdomen,  and 
thrnugli  these,  niion   the  diaplirngni.     In  other   instanc* 
jiatient.  who  has  lain  at  full  length  during  inspiration, 
tlie  upper  part  of  his  body  forward  during   expiration 
forcing  the  diaphragm  up  by  compressing  the  abdonu'n 
tents,  or  he  grasps  the  lower  ]K>rtiou  of  the  chest  with  hi 
or  rests  on  his  hands  and  knees  iu  bed,  and  in  this  waj 
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tales  inspiration,  wMle  assisting  expiration  by  pressure  on  the 
abdomen. 

The  embarrassed  breathing  of  emphysematics  does  not  result 
solely  from  the  loss  of  elasticity  in  the  lung-substance,  and  from 
the  permanent  inspiratory  state  of  the  thorax,  but  it  is  also  in 
great  part  owing  to  the  wasting  of  the  alveolar  walls,  and  to  the 
aocompanjnng  obliteration  of  a  considerable  number  of  pulmo- 
nary eaplUaries.  It  is  self-evident  that  the  extent  of  pnlmo- 
Dary  surface  capable  of  sei'ving  to  aiisorb  o.xygen  and  to  elimi- 
inate  carbonic  acid  is  thereby  diminished.  It  must  be  true,  too, 
that  the  dyspnoea  of  empliysematics  is  increased  in  no  trifling 
measure  by  coneomitant  bronchitis,  i^ith  swelling  of  the  mucous 
membrane,  and  plugging  of  the  smaller  bronchi  with  a  more  or 
less  tenacious  secretion. 

In  addition  to  the  persistent  shortness  of  breath,  attacks  of 
asthma  often  occur,  which  are  atti'nded  witli  a  striking  pro- 
longation of  the  expiration,  and  with  hissing  noises,  which  not 
infrequently  recur  regularly  at  certain  hours  of  the  day,  and 
which  are  to  be  referred  to  spasm  of  the  bronchi.     They  are  of 
reflex  origin,  and  generally  due,  as  Bieraier  believes,  to  accu- 
mulation and  tension  of  the  residual  air.     Such  attacks  may 
also  be  occasioned  by  acute  intercurrent  broncliial  catarrh,  by 
ilatulf>nce  and  indigestion,  by  derangement  of  the  cii'culiition  of 
blood  in  the  abdominal  organs,  by  the  inhalation  of  dust,  and 
I   l)y  emotional  disturbances. 

Inrimately  associated  with  the  disorders  of  the  respiration 

are  those  of  t?ie  eirctilation.    These  are  in  part  due  to  tin? 

[    dtitrudion  of  numerous  j^jz/mo^fary  cajyillnriefi,  and  iu  part  to 

i'ii^diiiiimshed  suctioii-poioer  of  the  lungs,  resulting  from  loss 

of  the  elasticity  of  their  parench^Tua. 

It  has  been  established  by  Donders  that  the  pressure  of  air 
■Dponthi^  vessels  witliin  tlie  lungs  is  equal  to  the  external  atraos- 
riu  pressure  of  a  column  of  mercury  760  millimetres  in  height, 
as  the  elastic  force  of  the  lungs,  whicli  is  equivalent  in  ordi- 
7  expiration  to  that  of  a  column  of  mercury  of  7.5  mini- 
's.   Hence,  even  between  the  acts  of  respiration,  a  suction 
is  exerted  upon  the  blood-vessels  within  the  chest,  espe- 
ipon  the  bulky  and  thin-walled  veins.     At  each  inspira- 
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tion  the  elastic  tensile  force  of  the  lung  is  increased— ordinaril| 
to  eight  or  nine  millimetres  of  mercury,  and,  on  deep  inspiratio 
to  ttiirty  or  forhy  millimetres — and  thus,  of  course,  the  suction i 
inteiisitied.  With  each  expiration  the  vessels  undergo  a  cod 
erable  pressure,  which,  in  placid  breathing,  serves  to  assist : 
emptying  the  arteries;  but  which,  on  the  other  hand,  in  fo 
expii-ation,  impedes  the  entrance  of  blood  into  the  thoracic 
If,  now,  the  inspiratory  and  expiratory  acts,  and  the  tensile  fon 
of  the  pulmonary  parenchyma,  are  reduced  to  a  minimum 
emphysema,  the  difference  between  the  external  and  internal! 
pressure  will  be  correspondingly  reduced,  and  the  suction-fn^fftf ' 
of  the  lung  will  fail  to  affect  the  circulation.  On  account  of  tijf 
persistently  heightened  and  unvarying  air-pressure  to  which  th* 
thoracic  vessels  are  subjected,  the  entrance  of  blood  into  ibsj 
great  cavities  and  into  the  heart  is  impeded,  the  great  venoo 
trunks  become  overfilled,  and  the  lungs  are  insufficiently  emp- 
tied of  blood. 

The  latter  condition,  together  with  the  destruction  of  a  ntai' 
ber  of  the  pulmonary  capillaries,  leads  to  collateral  h)'peKema 
of  those  portions  of  the  lung  which  are  free  from  emphjrs<'iDa. 
to  bronchitis  and  pulmonary  CEdema,  as  well  as  to  over-dt 
tention  of  the  iiuhnouary  artery  and  right  side  of  the  heaf'- 
The  already  pre-existing  dyspnoea  is  thus  increased  in  noincoD-j 
siderable  degree.  These  disturbances  may,  however,  be  va 
decidedly  diminished  by  the  compensatory  eccentric  hyptTis^\ 
phij  of  the  riffht  tentrk-le,  wliich  arises  in  consequence  of  ll"' 
heightftipd  blood-pressure,  so  that  such  patients  are  often  obIJ 
slightly  iiicnniiuoded  by  the  emphysema  while  they 
quiet,  and  only  complain  of  shortness  of  breath  on  brisk  ixx 
movements,  such  as  fast  walking,  going  up  stairs,  and  the  like. 

It  is  only  when  the  ln^art  becomes  weakened,  in  consequent* 
of  granular,  fatty,  or  amyloid  degeneration  of  its  primitive  nio^' 
cular  fiisclculi,  that  it  i.s  no  longer  able  to  overcome  the 
resistance  to  its  action,  and  then  the  hj'pertrophy  g 
passive  dilatation,'  which  is  accompanied  by  s 

'  No  oonsidemljle  degree  of  hypertrojxhy  of  the  ■"■»*• 
taiaed  in  cases  of  emphysema,  sinc«  heightened  ' 
for  a  corrcspondiiig  increase  of  ita  nutritive  sn 
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tlonal  symptoms  referable  to  stasis  in  the  superior  and  inferior 
venae  cavse  and  their  tributaries.  The  jugular  veins  swell,  and 
may  undulate  with  each  ventricular  systole;  the  frontal  and 
temporal  veins  are  highly  distended,  often  forming  thick  cords 
under  the  skin.  The  lips,  ears,  alse  nasi,  and  cheeks  become 
cyanotic,  and  their  vascular  ramifications  appear  varicose.  In 
the  highest  grades  of  cyanosis  the  color  is  a  dark  bluish-red, 
resembling  that  formed  upon  the  cadaver,  whilst  the  skin  of  the 
remainder  of  the  face  is  pale  and  livid  from  a  paucity  of  blood 
in  the  arteries.  The  same  cyanotic  coloration  is  shown  by  the 
hands  and  feet,  particularly  at  the  roots  of  the  nails ;  both  of 
these  parts  are  constantly  cold,  and,  on  account  of  the  sluggish- 
ness of  the  circulation  and  the  deficient  access  of  arterial  blood, 
the  patient  finds  it  diflBcult  to  warm  them. 

Hyperemia  of  the  brain,  which,  particularly  during  the 
paroxysms  of  cough,  becomes  excessive,  and  may,  on  occasion, 
lead  to  apoplexy,  is  marked  by  headache,  a  sense  of  pressure  in 
the  head,  dizziness,  roaring  in  the  ears,  and  muscae  volitantes. 
The  patient  subsequently  becomes  drowsy,  and  incapable  of 
mental  exertion,  whilst  the  facial  expression  is  sullen  or  apa- 
thetic, or  plainly  reveals  the  patient's  anxiety  and  oppression. 
The  impeded  flow  of  blood  through  the  inferior  vena  cava  leads 
directly  to  oedema  of  the  feet,  especially  about  the  ankles,  which 
is  most  marked  in  the  evening,  after  the  patient  has  gone 
through  the  exertions  of  the  day,  and  disappears  again  during 
the  night.  Patients  complain  also,  especially  on  coughing,  of 
pain  in  the  right  hypochondrium,  due  to  swelling  of  the  liver 
from  static  hypersetnia.  In  consequence  of  the  retardation  in 
the  portal  circulation,  this  is  accompanied  by  a  feeling  of  ful- 
ness and  pressure  in  the  epigastrium,  a  deficient  appetite,  pyro- 
sis, impaired  digestion,  constipation,  and  tympanites,  due  to 
gastro-intestinal  catarrh,  as  well  as  by  varicose  dilatations  of 

provision  of  the  latter  through  the  coronary  arteries  is  precluded  by  the  obliteration  of 
nameroas  pulmonary  capillaries,  which  leads  to  stasis  in  the  heart,  vrith  serous  infiltra- 
tion into  its  tissue,  in  consequence  of  deficient  emptying  of  the  coronary  veins  into  the 
right  auricle.  Both  of  these  occurrences  are  capable  of  speedily  abolishinjr  the  com- 
pensatory action  of  the  heart  by  simple  weakening  or  degeneration  of  its  muscular 
substance. 
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the  rectal  veins,  blind  or  even  bleeding  piles,  which  latta-  iut, 
to  a  certain  extent,  relieve  the  sense  of  distention  in  the  abd»«- 
men. 

On  account  of  the  deficiency  of  bUxni  in  the  aortic  s\s\m. 
and  tlie  diminished  pressure,  the  pulse  is  small  and  weak.  kA 
in  case  of  cardiac  degeneration  it  is  sometimes  irregulai 
intermittent.     For  the  same  reason  the  urine  is  scanty  and  itUh- 
colored,  rich  in  solid  constituents,  and  of  liigher  specific  gravjlr 
than  normal.      Sediments  form,  partly  from  the  deficieniT  ot 
water,  and  constitute  the  well-known  brick-red  deposit  of  ur  • 
The    latter    are,    moreover,    absolutely  increased    in  quttn:  . 
owing  to  tlie  disturbance  of  respiiution,  and  to  deficient  o.v.vu 
tion  and  conversion  of  uric  acid  into  urea.     The  qnantity  aod 
composition  of  the  urine  usiially  vary  greatly  during  thet^i'i--- 
of  the  disease.     In  modei^ate  emphysema,  where  the  collateral 
pulmonary  channels  suffice  for  the  requisite  tilling  of  the  It^fr 
side  of  the  heart,  tlie  urine  is  normal,  but  in  severer  cases  iB 
quantity  is  diiuinishfd.      Tim  hittrr  may,   however,  graduallfj 
become  normal  again  on  accouut  of  compensatory  hypertropif  j 
of  the  right  ventricle.     It  is  only  on  the  occurrence  of  vreali*[ 
ing,  degeneration,  and  deficient  activity  of  the  heart  that 
urine  is  nnirkedly  diminished  in  quantity,  and  even  then  tl 
secretion  may,  upon  stimulation  of  the  heart"  s  action,  wcasioo-j 
ally  be  increased,  although  but  for  a  short  time.     In  cas« 
excessive  stasis  in  tlie  kidneys  we  not  infrequently  find  alhumen,! 
blood,  and  even  fibrinous  casts,   together  with  cast-off  epithe* 
Hum,  wlii<'li  has  partly  undergone  fatty  degeneration.    Furthe^' 
more,  it  is  merely  necessary  to  allude  to  the  fact  that  the  quM- 
tity  f>f  solid  constituents  depends  upon  the  nutritive  conditioooi 
the  individiuil. 

The  digestive  disturbance  attendant  npon   the  gastric  and 
intestinal  catarrh,  and  still  more  the  inadequate  emptying  of  the 
thoracic  duct  into  flie  left  subclavian  vein,  over-distended 
bifiod,  lead  to  impoverishment  of  the  blood  in  so  far  as  o- 
such  f(f  its  elements  as  are  derived  from  the  Ij^Tnph  (« 
blood- corpuscles,  fibrine,  and  albumen).     Add  to  this 
inH-nffieient  decarbonization  of  the  blood  in  the  lungs, 
readily  understand  i\w  gvneral  mal  "trui  wh 
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K  empliyseraatic,  Tlie  patient  loses  flesh,  the  skin  becomes 
dry,  and  the  muscles  of  the  liniKs  beconiLs  atrophied  in  contrast 
■with  the  hypertrophy  of  the  respii-atory  muscles.  According  to 
"Walshp,  it  would  peera  also  that  the  specific  gravity  of  the 
body  is  diminished.  Thus  the  patient  becomes  debditated,  his 
locomotion  is  embarrassed,  his  movements  are  laborious,  and  his 
attitude  stooping.  The  above-mentioned  irapoverishraent  of  the 
tloud  favors  the  dropsical  phenomena,  wliich  are  primarily  due 
to  circulatory  distui-bauces.  The  eyelids  swt-ll,  and  the  face 
becomes  bloated.  As  the  di'opsy  commonly  travels  from  below 
Tipwanls,  it  is  most  marked  in  the  lovvt-r  extremities,  which  often 
attain  an  astonishing  bulk.  It  then  attacks  the  scrotum,  the 
labia  majora,  the  prepuce,  the  abdominal  walls,  and,  on  doi-^al 
decubitus,  even  the  soft  tissues  of  the  back.  Effusions  into  thi' 
serous  cavities  may  also  be  present,  such  as  ascites,  hydro- 
thorax,  and  hydropericardium,  wiiich,  as  a  matter  of  course, 
iticrease  the  dyspnoea  to  an  extreme  degree,  so  that  the  patient 
bMUtot  lie  in  bed  at  night,  or  even  maintain  a  semi-recumbent 
^osttire,  but  is  obliged  to  lean  against  a  cliair. 

Cough  and  e.Tpectoration,  which  ordinarily  accompany  em- 
physema, belong  not  to  the  emphysema,  but  to  bronchitis.  The 
former  is  generally  dry,  deficient  in  force,  and  often  very  tor- 
menting, and  in  its  severer  attacks  it  occurs  especially  in  the 
evening  and  at  night.  If  there  be  any  sputum,  it  is  usually 
scanty,  tenacious,  and  slimy,  a:?ldom  thick  and  yellowish,  and, 
when»;ver  such  complications  as  broncliorrlupa,  bronchiectasis, 
€tc.,  occur,  it  is  opaque,  or  even  entirely  purulent.  Stroaks  of 
blood  in  the  sputum,  or  a  con.sideiable  quantity  of  clear  blood 
We  rare,  occurring  only  from  rupture  of  vessels  after  severe 
paroxysms  of  cough.  Whenever  blood  is  coughed  u])  for  days 
together,  and  without  the  cough  being  attended  with  excessive 
«tiajmijg,  we  may  suspect  the  e.Kistence  of  hemorrhagic  infarc- 
R. 

ysical  exploration  reveals   nothing  in  the  slighter  cases 
3ema,  but  in  the  higher  grades  of  the  affection,  how- 
out  very  important,  diagnostic  points. 
nd  Palpation. — 1.  The  thorax  may  be  normal, 
specially  characteristic  deformity,  or  it  may 
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be  long  and  flat,  constituting  a  true  "paralytic"  thorax.  2. 
More  commonly  it  is  enlarged  in  all  its  dimensions  with  toler- 
able uniformity.  3.  Most  commonly  the  enlargement  is  but 
partial,  and  it  particularly  involves  the  upper  and  middle  por- 
tions in  their  transverse  and  antero-posterior  diameters,  whilst 
the  lower  part  of  the  thorax  is  either  contracted,  normal,  or, 
i-arely,  somewhat  enlarged  (the  "barrel-shaped  thorax").  The 
occasional  dilatation  of  the  lower  portion  of  the  thorax  is 
explained  by  the  liver  having  been  pressed  downwards,  whereas 
the  more  frequent  narrowing  is  to  be  referred  to  the  action  of 
those  abdominal  muscles  which  come  into  play  in  forced  expira- 
tion, and  which  by  their  contraction  draw  the  lower  ribs  inwards 
as  well  as  downwards. 

These  three  forms  of  thorax  may  be  explained  without  special 
difficulty.  It  emphysema  attack  the  lung  tissue  at  a  time  when 
the  costal  cartilages  are  already  fully  ossified  and  incapable  of 
assuming  any  marked  change  of  form,  the  thoracic  wall  will  not 
be  affected  in  its  configuration.  The  characteristic  form  of  the 
thorax  in  emphysema  is,  then,  dependent  upon  the  yielding  con- 
dition of  the  costal  cartilages,  and  upon  a  change  in  their  shape. 

The  strain  upon  the  costal  cartilages  in  deep  inspiration  and 
expiration,  together  with  the  circulatory  disturbances  occasioned 
by  the  emphysema  and  those  of  its  causes  which  reside  within 
and  around  the  chest,  leads  to  changes  in  the  nutrition  of  the 
bony  and  cartilaginous  portions  of  the  ribs,  with  increase  in 
their  thickness  and  length.     By  their  elongation  the  sternum  is 
carried  further  forwards,  and  thus  the  antero-posterior  diameter 
of  the  thorax  is  augmented.     By  the  outward  and  upward  bow- 
ing of  the  ribs,  which  takes  place  at  the  same  time,  resembling 
the  motion  which  occurs  at  each  inspiration,  the  thorax  becomes 
increased  in  breadth,  and  thus  a  permanent  change  of  form  is 
brought  about.     If  the  emphysema  be  due  to  forced  inspiration, 
this  change  affects  the  whole  thorax,  because  in  such  cases  all 
the  ribs  and  cartilages  alike  undergo  the  strain ;  whilst,  if  the 
emphysema  proceed  from  forced  expiration,  the  change  is  con- 
fined to  the  Tipper  and  middle  portions  of  the  chest,  since  then, 
according  to  Ziemssen's  observations,   we  can  only  take  the 
upper  ribs  into  account.     In  the  latter  case,  the  so-called  "bar- 
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il  shape"  of  tliL'  thorax  is  produced,  its  occurrence  being  the 
lost  common  simply  befaiise  erapliysema  most  frequently  ori- 
inates  from  forced  expiration.  In  emphysematous  dilatiitions 
•f  the  thorax,  the  sterno-vertebral  diameter  is  always  chiefly 
iflfected,  since  the  sternum  most  readily  yields  to  the  pressure  of 
he  elongated  ribs.  Even  the  so-called  inspiratory  dilatation  of 
he  whole  thorax  is  never  uniform,  but  more  ])roaounced  at 
lome  parts  than  at  others,  vvliich  fact  is  doubtless  due  to  an 
mequal  change  in  the  cartilages. 

Thus  are  espliuned  the  thoracic  changes  adducett  by  Woillez:  1.  A  total  arch- 
ing forwards  of  individual  ribs  over  tlie  whole  anterior  and  lateral  regions  of  the. 
ebat,  more  caniiiinnly  on  the  left  tliiin  on  the  riglit  side.  2.  A  )>roniincnce 
Htendinif  from  thf  sternum  to  the  nJi)plc  (stcmo-mnmiuilinry).  3.  A  convexity 
mching  from  th<?  clavicle  to  the  ni]»]it<'  (cleido-nniniiiiilliiry).  4.  Uu1r,'iug  of  the 
inpm-davit^'ular  fossa  (supmclavicular). 

Tliprefore,  in  our  opinion,  the  a!>normal  form  of  the  thorax 
is  dependent  upon  the  cartilage  tissue  being  altered  in  its  normal 
nutritive  conditions  by  strain  and  circulatory  disturbance,  as 
Well  us  upon  the  changes  in  form  and  position  produced  by 
forced  inspiration  and  expiration  in  the  cartilages  thus  relaxed. 
At  tfiE'  same  time  it  is  not  to  be  disputed  tluit  forced  exjuration, 
i»itli  the  glottis  closed  or  narrowed,  may  nlone,  by  jueans  of 
heightened  intni-thoracic  pressure,  produce  alteratitjus  of  form 
in  a  soft,  yielding  thorax.  For  such  a  change  of  shajie  to 
Worn**  permanent,  however,  a  secondary  nutritive  lesion  of  the 
tartijaaie  must  certainly  supen'ene, 

TliR  intercostal  spaces  are  wide  and  flat  in  emphysema,  the 
"uscles  flabby,  but  capable  of  action  and  not  bulged  out.  The 
f'aviclog  are  markedly  curved,  and  the  same  is  true  of  the  s])in:il 
•olutnn  in  its  lower  dorsal  and  upper  lumbar  portion.  The 
'fionlder-blades  stand  out  from  the  chest  like  wings.  The  neck 
^  thick  n  front,  on  account  of  the  great  development  of  the 
■Jtlscli's  which  serve  to  raise  the  thorax — the  scaleni,  the  sterno- 
'Hdo-inastoidei,  and  the  cucullares ;  it  is  short,  and  directed 
'arkfdly  forwards,  so  that  the  jugular  and  latei-al  fossa?  a]>pear 
Opened. 

The  thorax  is  only  slightly  raised  at  eacli  in.spiration,  even  if 
be  forced  ;  the  scaleni  and  the  sterno-<:leidi>-mastoidei  bccomu 
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shortened,  thus  still  farther  deepening  the  jugular  and  supra- 
clavicular fossae.  In  high  degrees  of  emphysema,  with  a  stiff 
thorax,  the  effect  produced  by  the  intercostal  muscles  amounts 
to  nothing  at  all.  The  epigastrium  and  the  sides  of  the  abdomen 
are  generally  puffed  outwards,  and,  by  reason  of  the  diminished 
action  of  the  diaphragm,  show  less  motion  than  normal,  whilst 
the  middle  and  lower  portions  of  the  abdomen  aie  pressed  for- 
wards. With  each  expiration,  too,  the  thorax  sinks  only  to  a 
limited  extent,  the  supra-clavicular  fosssB  become  flatter,  and 
occasionally  they  are  wholly  obliterated.  The  veins  of  the  neck 
aie  noticeably  prominent,  and  show  evident  wave-like  motions. 
The  abdominal  muscles  become  very  tense,  causing  retraction  of 
the  abdomen.  In  the  middle  of  the  abdomen  we  tind  a  tolerably 
deep  transverse  furrow,  which  corresponds  to  a  certain  extent 
with  a  horizontal  line  extending  from  the  junction  of  the  twelfth 
rib  with  its  cartilage  to  the  same  point  on  the  other  side.  This 
results  from  an  inordinate  tension  of  the  upper  portion  of  the 
transversalis  muscle,  which  takes  its  origin  from  the  inner  sur- 
face of  the  six  lower  costal  cartilages,  which  it  tends  to  drag 
downwards,  so  as  to  contract  the  thorax.  In  contrast  with  this 
marked  tension  of  the  upper  portion  is  the  feeble  contraction  of 
the  lower  portion  of  the  same  muscle,  which  arises  from  the 
transverse  processes  of  the  upper  lumbar  vertebrae,  from  the 
lumbo-costal  ligament,  and  from  the  crest  of  the  ilium.  Conse- 
quently this  furrow  is  observed  only  when  the  thorax  is  per- 
fectly immovable.  Occasionally,  on  forced  and  impetuous  expi- 
ration, as  in  coughing,  we  see  the  supra-clavicular  fossae  swell  out 
like  bags.  So  long  as  this  phenomenon  involves  only  the  inner 
portion  of  the  fossa,  it  may,  as  Niemeyer  believes,  proceed  from 
excessive  distention  of  the  bulb  of  the  jugular  vein ;  but  when 
tile  outer  part  of  the  fossa,  towards  the  acromion,  bulges  out,  it 
depends  upon  the  forcible  upward  impulsion  of  the  apex  of  the 
lung,  which  may  readily  be  recognized  in  a  thin  person  with  an 
atrophied  condition  of  the  platysma  myoides. 

On  ■palpatioiu  the  hands  laid  upon  the  chest  are,  on  account 
of  its  diminished  motion,  only  slightly  raised.  The  pectoral  fre- 
mitus is  normal,  or,  on  account  of  impaired  vibratory  capacity 
of  the  thorax  and  feebleness  of  the  voice,  diminished.     In  the 
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epigastrium  we  see  and  feel  a  tolerably  strong  pulsation,  which 
is  often  communicated  to  the  lower  portion  of  the  sternum  and 
to  the  corresponding  costal  cartilages.  This  does  not  arise  from 
the  apex-beat,  but  from  a  systolic  impulse  on  the  part  of  the 
right  side  of  the  heart,  which,  being  hypertrophied,  and  occupy- 
ing a  transverse  position,  imparts  its  motion  to  the  diaphragm 
and  to  the  left  lobe  of  the  liver.  The  true  apex  beat  is  seldom 
felt,  owing  to  the  heart  being  so  far  separated  from  the  thoracic 
wall  by  intervening  lung  tissue.  When  it  is  felt  it  is  weak  and 
does  not  occupy  its  normal  situation,  but  is  displaced  down- 
wards to  the  extent  of  one  or  two  intercostal  spaces  by  the 
depression  of  the  diaphragm,  and  sevei-al  fingc^rs' -breadths  out- 
wards, owing  to  the  horizontal  position  of  the  heart. 

Percussion  generally  elicits  a  very  loud  sound,  which,  how- 
ever, may  be  rendered  somewhat  less  sonorous  by  marked  fixed- 
ness of  the  thoracic  wall,  and  by  an  abundant  muscular  covering. 
A  tympanitic  percussion  sound  is  not  produced  as  the  result  of 
mere  emphysema,  but  occurs  only  in  certain  complications  asso- 
ciated with  a  loss  of  tonicity  in  the  lung  tissue.  So  long,  then, 
as  the  lung  tissue  possesses  a  certain  degree  of  tension,  as  is 
always  the  case  in  emphysema,  the  alveolar  walls  are  collectively 
thrown  into  vibration  on  percussion,  which  interferes  with  that 
regular  vibration  of  the  air  within  the  vesicles  which  is  requisite 
for  the  production  of  the  tympanitic  sound. 

Biermer  ■  found,  particularly  at  the  lower  and  lateral  regions  of  the  thorax,  a 
special  modification  of  the  sonorous  percussion  sound,  which,  from  its  resemblin<f 
the  sound  produced  by  striking  on  a  band-box,  he  calls,  "  bandbox  sound " 
(Schachtcltun).  This  sound  is  deep  and  sonorous,  with  a  somewhat  tympanitic 
reverberation.  Biermer  thinks  that  it  depends  upon  a  very  high  tension  of  the  alve- 
olar tissue,  and  that  it  cliicfly  occurs  in  situations  where  there  is  a  pretty  extensive 
contact  of  distended  portions  of  lung  with  the  thoracic  wall.  I  have  occasionally 
found  a  similar  percussion  sound  also  on  the  anterior  aspect  of  the  chest  in  cases  of 
large  emphysematous  sacs  lying  in  immediate  contact  with  comparatively  very  tliin 
tlioracic  walls.  I  conceive  it  to  be  produced  in  this  wise :  the  great  mass  of  air 
occupying  a  superficial  position  comports  itself  in  very  much  the  same  way  as 
would  a  similar  mass,  situated  outside  of  the  lung  and  confined  within  a  sac,  when 
thrown  into  regular  vil)rations  by  percussion  ;  that  is,  the  vesicular  walls  are.  from 


'  Honibnch,  p.  803.     Volkmann's  Vortrage,  p.  48. 
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itni^^it'Ti  plar  <^  air  ta  Cbe aHcsfi : 
it  i*  alfm^  *iat\x^j  ■alius  over  Ae  wfciJk  ulUjI  of  the Ing»  ^ 
Kv«^j  ikiti  nttrmal  brooriiial  hwthmg  oitr  llw  ecwise  of  tb« g^*'^ 
l/f'/rv  hi.  b<rtir«»fn  the  aboolder-liladesy  saj  be  altogetlKr  absrot. 
\\  th<-  front  of  the  cbest  we  aaaeliBeB  kear  a  iin)l<H>gt>d  rei;^ 

i-xn'ji^t'rdiUfi^  and,  in  the  words  of  Siaaejua^  **»lujBiug"  (xisdi 

•-ii'l"*^  in«(piratory  soand.  I  hare  met  with  it  in  cases  of  anpbjr  — 
if'urA.  <lu<;  Vt  ]tt/!>\i\x*i  insjHratofT  pressuK-,  in  which  the  apexo^^ 
tU"  \nt\ii  wa«  highly  dilated,  while  the  anterior  and  lateral  por~— 
\\<>u^  wt-n-  only  slijjhily  emphysematons.  Under  such  circun*-  — 
nXiitUA-n  iUi'Tti  \n  no  movement  of  air  in  the  upper  portio' 
liifi;^.  wliilff  tli<'  anterior  and  lateral  portions,  which  still 
[(••altliy.  ^<•(>»|  to  receive  in  a  vicarious  manner  the  a 
(xiiir-*  \n\ti  the  lung,  especially  if  catarrh  have  produced 
\n\^  aiiii  oliHtriifrtioii  of  the  bronchi  behind  and  below.  ( 
lii^|iinitifiii,  ill  siicli  ciises,  the  air  enters  the  alveoli  wit 
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uxpetus,  and  produces  the  sound.     In  the  furtljf^r  progress  of 
jli«  emphysema  this  phenomenon  may  disap'var  little  by  little, 
vi'liich  is  indicative  of  a  gradually  increasing  inelasticity  of  even 
tbis  portion  of  thfi  lung.    Ln.^bert  describes,  in  iiddition,  a  pecu- 
liar, pareluiipnt-liki'  crsu-kling  ("alveolar  crackling"')  occasion- 
ally ht'ard  on  inspiration  in  the  upper  and  anterior  part  of  the 
chest,  the  causL^  oE  which  would  seem  to  lie  in  thti  forcible  fric- 
tkou  and  distending  action  of  tlio  air  in   the  dry  and   dilated 
alveiili  on  strained  inspiration. 

There  is  no  expiratory  sound,  unless  the  emphysema  be 
accompanied  by  bronchitis.  The  frequency  of  tlie  latter,  as  a 
cause  or  as  a  complication  of  emphysema,  is  apparent  tliereforo 
from  the  fact  that  in  the  majority  of  cases  a  distinct  and  pro- 
longini  expiratory  sound  is  audible — due  to  narrowing  of  the 
broniliial  tubes.  Together  with  ttiis  we  Und  still  otlier  catarrhal 
soiimls,  which  are  of  a  drier  character  frotn  the  fretiuency  of 
dry  catarrh  as  a  complication.  Oppolxer  mentions  also  a  dry, 
coarsfly  vesicular  rale,  heard  towards  tlie  close  of  inspiration,  in 
cases  wliore  the  emphysematous  vesicles  are  enlarged  to  the  size 
of  a  Iteau ;  this  rale  he  compares  to  the  sound  2>i"oduced  by 
"smacking  with  the  tongue.'" 

The  cardiac  sounds  are  weak  over  the  mitral  valve,  and  over 
the  aorta,  in  consequence  of  the  overlying  lung  ;  but  they  are 
Well  marki.Ki  at  the  right  lower  border  of  the  sternum,  and  at  the 
epigastrium.  The  second  pulmonary  sound  is  rendered  more 
distinct  and  accentuated  by  the  increased  pressure  c.vistiiig  in 
'he  pulmonary  artery,  but  it  becomes  weaker  again  in  ca.s«:;s  of 
fl^enei-ation  of  the  heart  substance  and  of  insufficient  disten> 
tion  of  the  pulmonary  artery. 

Tile  murmurs  which  are  sometimes  heard  over  the  valves  in 

^^PVsematics,  particularly  over  tlie  auriculo  ventricular  open- 

iDgSihave  received  various  explanations.     Gerhard  t  Vat  tributes* 

the  production  of  the  sound  to  the  mitral  valve,  and  believ»*«  it 

to  V  of  an  ana;mic  nature,  due  to  the  left  ventricle  l>-ing  in.<4u(fi- 

•lently  filled  with  blood,  by  reason  of  the  emj/hyst-riia,     C)n  th«^ 

IJtherliand,  Biermer  maintains  that  the  plienomenon  <KxuT%*iVi^n 
j  '  The  rdle  crepitant  tee  A  gmmen  hiiiie*  of  Lainn«f — TBiLXBLATOK. 

•  Lehrb.  d.  Aoac  u.  Percuss.,  1.  Aud.,  p.  247. 
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in  cases  of  perfect  filling  and  hypertrophy  of  the  left  ventricle, 
and  considers  that  it  depends  upon  a  relative  insufficiency  of  t)» 
tricuspid,  since  in  some  cases  jmlsation  of  the  cervical  v<?iii4« 
also  met  with.  Both  are  unquestionably  correct ;  yet,  on  the 
one  hand,  cases  of  well-marked  emphysema  occur,  witli  wrj 
insufficient  falling  of  the  left  ventricle,  in  which  the  sound  in 
absent ;  and,  on  the  other  hand,  there  are  cases  in  which,  with 
a  visible  apex  beat,  the  sound  is  more  marked  over  the  mitral 
tlian  over  the  tricuspid,  and  must  therefore  be  referred  to  ibe 
former,  wliile  yet  the  emphysema  is  not  extreme  and  the  defi- 
ciency of  blood  in  tlie  left  ventricle  is  not  very  pronounced  In 
such  cases  we  tind  on  post-mortem  examination,  and  with  the  aid 
of  the  microscope,  either  fatty  degeneration  of  the  papiLiair 
muscles  and  of  the  cardiac  walls,  or  merely  a  very  abundant, 
finely  granular  cloudiness  of  the  muscular  fibres  of  the  left  side 
(tf  the  heart — the  expression  of  a  nutritive  lesion  due  to  the 
empliysema  or  to  simultaneous  general  causes. 

Vicarious  emphysema,  if  of  considerable  extent,  resemblfs 
tie  substantive  affft-tion  in  its  symptoms,  which,  however,  gener- 
ally make  their  appearance  less  frankly,  or  are  concealed  or 
modified  by  the  phenomena  of  the  fundamental  disease.  But.  if 
the  emphysema  be  of  but  moderate  extent,  symptoms  will  he 
wholly  wanting.  At  most,  it  will  betray  itself  at  the  anterior 
borders  of  the  lungs,  by  the  existence,  over  a  circumscribed  por- 
tion of  the  normal  area  of  cardiac  dulness,  of  a  loud  or  tym- 
panitic resonance,  which  immediately  runs  into  the  somewhat 
invgularly  shaped  area  of  cardiac  dulues.s. 

Interlobular   and    subpleural   emphysema   rnns  its  course 
without  any  rhai-acteiistic  symptoms  ;  for  Liiennec's  statement, 
tliat  it  gives  rise  to  a  j)artieularly  full  percussion  note,  and  to  » 
tlry  friction  sound,  produced  by  the  rubbing  of  air  sacs,  which 
stand  higli  abovt-  the  general  surface  of  the  lung,  against  the 
costal  pleura  in  the  movements  of  respiration,  has  provt-d  U 
incorrect.     It  is  only  when  the  emphysema  travels  fr».»m  the 
of  the  lung  into  the  mediastinum,  and  from  thence  into  th 
cutaneous  tissue  of  the  neck  and  rest  of  the  body,  tl 
symptoms  become  significant  and  admit  of  tlie  rer 
tile  disease  at  a  glance.     The  air  collected  in 
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presses  upon  the  heart  and  great  vessels,  and  occasions  suffoca- 
tive attacks  of  the  greatest  severity.  For  the  rest,  the  skin  is 
intensely  white  and  glistening,  and  puffed  up  like  an  air-cush- 
ion ;  it  crackles  under  slight  pressure  with  the  finger,  and  yields 
a  tympanitic  sound  on  percussion.  The  patient  complains  of 
pain  in  the  parts  distended  with  air,  which,  however,  is  not  par- 
ticularly increased  on  motion. 

Duration^  Results,  and  Prognosis. 

Duration. — Interlobular  emphysema  is  always  acute  in  its 
rise  and  progress.  This  is  seldom  the  case  in  the  vesicular  form, 
as  after  whooping-cough  and  bronchitis  in  children.  Ordinarily 
it  is  of  gradual  development  and  runs  a  slow  course,  frequently 
lasting  for  a  term  of  five,  ten,  twenty,  thirty,  or  forty  years. 
Indeed  there  are  cases  in  which  emphysema  is  developed  in  early 
life,  and  yet  the  patients  reach  a  ripe  old  age. 

Results. — The  milder  grades  of  vesicular  emphysema,  or 
rather  of  distention  of  the  pulmonary  parenchyma,  such  as  are 
sometimes  found  in  autopsies  after  acute  bronchitis,  pneumonia, 
or  wliooping-cough,  may  disappear  in  the  course  of  a  lifetime, 
particularly  in  the  case  of  children,  provided  their  causes  cease 
to  exist.  The  pulmonary  tissue  of  children,  although  delicate 
and  very  yielding,  is,  on  account  of  its  great  elasticity,  pecu- 
liarly' fitted  for  repair ;  but  a  long  continuance  of  the  affection 
gives  rise  to  a  genuine  emphysema,  i.e.,  a  rarefaction  of  the 
tissue,  and  the  restitutio  ad  integrum  then  becomes  impossible. 
We  may  say,  then,  in  general  terms,  that  an  emphysema  once 
established  is  incurable,  although,  from  what  w^e  have  already 
peen,  it  is  of  variable  portent  to  the  individual  affected.  An 
improvement,  at  least  for  a  length  of  time,  or,  in  moderate 
degrees  of  the  disease,  a  certain  arrest  of  its  progress  may, 
too,  unquestionably  be  attained  by  a  careful  avoidance  of  all 
influences  that  are  deleterious  to  the  respiratory  organs.  Death 
may  result  from  the  most  diverse  accidents  or  intercurrent 
diseases,  such  as  severe  febrile  bronchitis,  catarrhal  pneumo- 
nia, or  an  access  of  croupous  pneumonia,  from  cardiac  com- 
plications, apoplexy,  etc.,  or  from  the  results  of  the  emphy- 
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sema,  such  as  fatty  degeneration  of  the  heart,  marasmus,  and 
general  dropsy.  Cases  have  been  observed,  too,  although  not 
often,  in  which  death  has  taken  place  by  asphyxia  during  an 
asthmatic  attack. 

Interlobular  and  subpleural  emphysema  may  end  in  recovery. 
More  rarely  it  leads  to  the  development  of  a  pneumothorax, 
which  threatens  the  patient's  life.  Excessive  generalization  of 
the  emphysema,  and  its  extension  to  the  mediastinum  and  to 
the  subcutaneous  tissue  of  the  neck  and  ch^st,  may  often  prove 
fatal  within  a  few  minutes  by  compression  of  the  heart  and 
great  blood  vessels. 

The  prognosis  in  substantive  empliysema  is,  according  to 
present  data,  unfavorable  as  regards  future  health,  whilst,  as 
regards  life,  it  is  comparatively  favorable,  since,  although  indeed 
it  shortens  life,  yet  it  may  do  so  only  after  a  long  time.  In  indi- 
vidual cases  the  prognosis  is  to  be  founded  upon  a  consideration 
of  the  following  points :  (1)  The  degree  of  development  of  the 
emphysema ;  (2)  the  accompanying  catarrh ;  (3)  the  ]mtient's 
age ;  (4)  his  constitution,  the  care  which  is  taken  of  him,  and 
his  diet;  and  (5)  above  all,  the  condition  and  functional  capa- 
bility of  his  heart.  The  lighter  grades  of  the  disease  may,  then, 
often  be  borne  for  a  long  time,  especially  if  the  accompanying 
catanh  be  moderate  and  occasioned  only  b}'^  particular  noxious 
circumstances,  or  if  it  make  its  appearance  during  the  cold 
season,  to  disappear  again  in  warm  weather  and  under  the 
influence  of  good  nursing.  The  severer  forms  of  emphysema, 
accompanied  with  excessive  dyspnoea  and  orthopnoea,  and  a 
prolonged  and  harassing  dry  bronchial  catarrh,  are  not  only  a 
burden  to  the  i>atient,  but  they  also  hasten  the  fatal  issue. 
Advanced  age,  previous  marked  debility,  a  hydrsemic  condition, 
the  lack  of  efficient  nursing,  unfavorable  surroundings — such  as 
unfortunately  exist  amongst  the  poorer  classes — but  above  all,  a 
failure  of  the  heart's  impulsive  power, .  denoting  a  weakening 
and  incipient  degeneration  of  its  tissue,  first  revealed  by  a  tri- 
fling and  scarcely  noticeable  oedema,  which  gradually  advances 
to  general  dropsy— these  circumstances  render  the  prognosis  in 
the  highest  degree  unfavorable. 

In  vicarious  empJiysema,  if  it  be  not  so  excessive  as  to 
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hecome  of  intrinsic  importance,  like  substantive  emphysema,  the 
prognosis  will  rest  mainly  upon  the  fundamental  disease. 

Diagnosis. 

Tli«  diagnosis  between  a  substauiioe  and  a  tolerably  diffused 
licamns  emphyseitia  is  not  always  easy,  but  yet  the  history  of 
jthe  case  will  furnisli  certain  points  which  should  not  be  under- 
Ited.  If  the  dyspnoea  and  other  symptoms  of  empliysema  were 
5t  preceded  by  such  diseases  of  the  lung- parenchyma  and 
liroticlii  as  have  been  mentioned  above  under  tlie  head  of  etiol- 
ogy, or  if  tiiey  ran  tlieir  course  without  excessive  expiratory 
jiaruxysms,  and  exist  independently  of  any  vocation  or  otlier 
circiimsrance,  such  as  heredity,  etc.,  favoiing  the  occurrence  of 
f^abstantive  emphysema,  we  should  con<'lade  that  the  case  is  one 
of  vicarious  emphysema.'  Moreover,  according  to  Nienieyer, 
an  e.xpiratory  position  of  the  thorax  comports  rather  with  a 
viearioQs,  and  a  barrel-shaped  thorax  with  a  substantive  emphy- 
sema. 

Moderate  degrees  of  emphysema  furnish  no  special  cliarac- 
teristic  sympioms,  and  often  are  only  discovered  incidentally  in 
the  di'ad  body.     In  general,  the  recognitlrm  (»f  emjiliysema  rests 
.     upoQ  the  following  data  :  the  liistory  and  course  of  the  atfec- 
!     tion;  the  existence  of  catarrh,  dyspna^a,  and  asthma;  the  form 
of  tlie  chest  and  the  type  of  respiration  ;  enlarged  pulmonary 
hounilaries,  with  the  livpr  occupying  a  low  position  ;  a  dimin- 
ished area  of  cardiac  dulness,  with  epigastric  pulsation  and  a 
lack  of  the  apex  beat ;  weakness  or  absence  of  vesicular  breatli- 
^g'.  with  the  fremitus  presei*ved  and  the  percussion  note  loud 
^^d   Sonorous;  an  exaggerated   second   pnlninnic  heart-snnnd ; 
and  si<!;ns  of  stasis,  such  as  cyanosis  and  dmpsy.     It  is  indeed 
true  that,  even  in  case  of  a  tolerably  well-marked  pulmonary 
'^■iiphysema,   some  important  symptoms  may  be   absent,  espe- 
cmlly  \vhen  the  disease  is  vi(;ariously  associated  with  wasting 
^nd  tiestruction  of  tlie  upper  lobe  of  the  lung,  due  to  chronic 


■Tie  oaae  cited  by  me  above  <p.  358*  was  undoubtedly  one  of  Rnhstaative  emphy- 
*^'"*»  since  the  pneumonia  was  cured  without  the  formation  of  cmphyBema,  which  only 
""^"•^ed  on  the  patieat'a  resuming  his  occupation  as  a  trumpeter. 
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pneumonia  and  tuberculosis.  In  sucli  a  case  the  sterno-verte- 
bral  diameter  may  even  be  diminished  in  tlie  upper  region  of 
the  chest,  and  the  supra-clavicular  fossa  deeply  sunken.  Bat, 
even  under  these  circumstances,  such  dilatation  of  the  lower 
portion  of  the  thorax  as  may  happen  to  be  present,  the  depressed 
position  and  impaired  mobility  of  the  diaphragm,  and  especially 
the  diminished  area  of  cardiac  duluess,  will  render  the  diagnosis 
certain. 

First  of  all,  true  emphysema  may  be  confounded  with  a  sim- 
ple dilatation,  the  "permanent  inspiratory  distention  of  the 
pulmonary  alveoli"  of  Niemeyer  (following  bronchitis  and  spas- 
modic asthma).  In  this  case  a  decision  can  be  arrived  at  only 
by  further  observation  of  the  course  of  the  affection,  as  to 
whether  the  lung  returns  to  its  former  dimensions  on  the  sub- 
sidence of  the  bronchitis  or  of  the  asthmatic  bronchial  spasm,  <w 
remains  distended. 

I  have  recently  had  under  treatment  a  woman  about  thirty  years  of  age,  who  wn 
the  subject  of  severe  asthmatic  attacks.  During  an  access  uf  this  sort  the  boundary 
of  the  lung  was  extended  downwards  to  the  extent  of  about  one  and  a  half  inter- 
costal spaces,  nnd  the  cardiac  dulnesa  and  impulse  were  wholly  wanting.  Over 
nearly  the  whole  surface  of  the  lung  very  labored  and  i>rolonged  expiration  was  to 
be  heard,  with  marked  sibilant  sounds,  whilst  in  CL-rtain  regions  the  respiratory 
sound  was  well-nigh  inaudible.  Understanding  that  the  woman  had  had  a  cough 
for  a  long  time  previous,  and  not  having  seen  her  before,  I  was  inclined,  at  the  firet 
glance,  to  look  upon  the  case  as  one  of  advanced  substantive  emphysema.  When  I 
saw  the  patient  again  on  the  next  day,  the  asthma  having  been  assuaged  by  hypo- 
ilermic  injections  of  morphine,  the  lower  border  of  tlie  lung  had  assumed  a  higba 
l?vcl,  the  area  of  cardiac  dulness,  although  small,  was  present,  and  the  apex  Ijeat 
was  perceptible.  In  subsequent  frequent  repetitions  of  the  asthmatic  attiicks,  I  was 
able  in  each  instance  to  ascertain  the  same  i)henomenon. 

In  the  diagnosis  of  emphysema  from  pneumotliorax,  the  fol- 
lowing points  may  be  appealed  to :  Pneumothorax  is  always 
aciite  in  its  onset,  and  is  unilateral,  the  thoracic  walls  are  exces- 
sively distended,  and  the  intercostal  spaces  prominent  and 
immovable.  The  heart,  together  with  tlie  mediastinum,  is 
pressed  over  towards  tlK'i  opposite  side.  The  vocal  fremitus  is 
diminir>hed,  and  the  percussion  note  is  generally  tympanitic 
and,  if  the  pneumothorax  be  of  long  standing,  varies  with  each 
change  in  the  patient's  i)osition,  on  account  of  the  supervention 
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and  characteristic  aneurismal  sounds,  due  to  filling  up  of  tbel 
sac.     We  can  herii  guard  again:*t  error  only  by  a  thorough.^ 
examination  of  the  vascular  system.     (Compare  the  section  on 
Aneurisms.) 

Inkrlobular  and  subpleural  emphysema  can  be  diagnosti- 
cated only  when  it  has  extended  into  the  mediastinum  and  to  i 
the  subcutaneous  tissue. 


Treatment  of  Emphysema. 

Tlie  indicatio  morhl  will  not  suffice  for  our  guidance  in  Uiii| 
reypect,  since,  when  once  the  lung  tissue  has  become  inelastic  and! 
atrophied,  we  are  unable  to  restore  it  to  its  pristine  normal  com 
dition.      Therefore   the   emetics  and   tonics,    Avliich  have 
recommended  for  this  purpose,  are  of  no  effect.     The  pn^uw^ 
wliifh  titti'uds  retching  and  vomiting  would,  it  has  been  sup- 
posed, squeeze  out  the  pulmonary  alveoli,  and  thus  gradual] v 
reduce  their  size.     But  we  know  that  emphysema  affects  pre- 
cisely th(jae  parts  which  are  scarcely,  if  at  all,  subjected  to  this 
pressure,  namely,,  the  apices  of  the  lungs.     Emetics  may  be  indi- 
cated iinder  some  circumstances,  but  on  quite  different  th*"!*- 
pcutic  grounds.     The  same  is  true  in  regard  to  the  use  of  tonira 
and  mutor-excitants,  such  as  nux  vomica  and  strychnine,  wlikli, 
according  to  the  recommendation  of  Stokes  and  Martin,  hav* 
been  considered  to  increase  the  tone  of  the  bronchi  and  pulmo- 
nary vesicles  and  contract  the  relaxed  lung  tissue. 

For  the  Mme  purpose  Kocli'  has  recomtiicadect  arscnito  of  antimony  (Is  » 
form  of  pills,  eatli  cuutuiniiig  one  thirty-second  uf  a  grain  of  this  substana, ■" 
one  thirteenth  of  a  grain  of  muriate  of  morphia,  of  wliich  one  is  to  be  taken (Mf 
lit  first,  increasiiiir  suliscquontly  ti>  as  many  as  six  daily)  as  a  nerre  and  »**  ^ 
tonic  C!1[):iIj1l'  of  forruetiiig  the  weakcnctl  contractility  of  the  lung  tissue. 

The  causal  ov  prophylactic  indication  involves  the  treaimeo 
of  the  original  disease  in  cases  of  vicarious  emphj 
regards  substantive  em]ihysoma,  we  mnst,  above  all 
tlu^  severe  lits  of  coughiiig  incident  to  intercurrent  dise 
as  bronchitis  and  wlmoping-congli,  by  such  appn 


'  Pressc  M<5tl.  Beige,  1870,  5. 


TREATMENT.  397 

ment  as  will  be  found  described  in  the  sections  devoted  to  tlios^ 
affections.  It  is  further  to  be  remarked,  that  extensive  inflam- 
matory affections  of  the  lung  substance,  even  after  the  disease 
proper  has  been  subdued,  and  no  vestiges  of  it  are,  at  least  on 
physical  exploration,  longer  to  be  obsei-ved,  may,  under  certain 
circumstances,  predispose  to  the  fontiation  of  emphysema.  On 
this  account,  such  patients  should  wait  a  long  time— how  long  is 
uncertain,  and  varies  greatly  in  individual  cases — before  resum- 
ing tlieir  occupations,  provided  these  involve  forcible  expiration 
(as  in  playing  upon  wind  instruments,  glass-blowing,  lifting 
heavy  weights,  or  severe  bodily  exertions). 

The  symptomatic  indication  covers  most  that  remains  for 
us  to  do.  Bronchial  catarrh,  in  particular,  first  claims  our 
attention,  for  not  only  may  it  be  the  primary  causative  factor, 
but  in  many  cases  also  it  is  originated  and  kept  up  by  the 
emphysema,  and,  when  once  present,  it  contributes  essentially 
to  the  aggravation  and  spread  of  the  emphysema.  It  should  be 
treated  dietetically,  as  well  as  medicinally,  according  to  the 
rules  laid  down  in  previous  chapters. 

In  the  case  of  young  and  vigorous  subjects  affected  with 
bronchial  catarrh  and  incipient  emphysema,  we  may  seek,  by 
means  of  cold  baths  and  douches  at  any  time  of  the  year,  and 
also  by  means  of  sea  bathing,  to  render  them  less  sensitive  to 
changes  of  temperature.  If  the  emphysema  be  of  long  stand- 
ing, and  if  the  patient  be  somewhat  advanced  in  years  or  very 
sensitive,  we  should  let  him  keep  his  room  in  raw  weather,  dur- 
ing easterly  and  northerly  winds,  and  in  the  cold  seasons — the 
latter  part  of  autumn,  winter,  and  early  spring ;  or,  if  his  pecu- 
niary circumstances  admit  of  it,  we  may  let  him  reside  in  a 
southern  climate  during  such  seasons.  Moreover,  he  should 
take  care  always  to  keep  his  feet  warm.  Summer  and  winter  he 
should  wear  flannel  over  the  whole  trunk,  perhaps  exchanging  it 
for  shirting  or  silk  during  tlie  summer  and  in  warm  districts. 

As  regards  treatment  by  means  of  drugs,  it  is  recommended, 
in  case  the  cough  be  dry  and  very  urgent,  so  as  to  interfere  with 
rest  at  night,  that  a  dose  of  morphine  or  Dover's  powder  be 
taken  in  the  evening,  before  going  to  bed.  The  alkaline  and 
saline  muriatic  springs  are  also  to  be  recommended.     It  is  better 
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to  take  these  waters  at  the  localities  where  they  are  natnrallj 
found ;  but,  if  this  be  impracticable,  the  water  may  be  dmnk  at 
home,  before  breakfast,  with  equal  parts  of  warm  milk.  On  the 
other  hand,  the  saline  vapors  are  too  irritating  in  cases  of  dry- 
catarrh,  and  are  appropriate  only  to  those  accompanied  by 
hypersecretion.  Inhalations  of  alkalies,  such  as  bicarbonate  of 
soda,  or,  if  there  be  excessive  secretion  of  mucus,  of  balsamics, 
oil  of  turpentine,  tar-water,  etc.,  produce  tolerably  good  results. 
Warm  baths  and  vapor  baths,  which  have  a  diaphoretic  effect, 
should  be  cautiously  employed,  and,  indeed,  only  when  the  dis- 
turbances of  the  circulation  and  respiration  are  not  yet  of  impor- 
tance, and  the  compensatory  action  of  the  heart  is  unimpaired. 
For  the  rest,  we  may  refer  to  the  chapter  on  Bronchial  Catarrh. 

Further  treatment  is  demanded  by  the  dyspnaa,  so  annoying 
to  patients,  which  is  the  direct  result  of  the  carbonic  acid  poison- 
ing, and  which  may  even  amount  to  orthopnoea  and  asthmatic 
attacks.  Inordinate  bodily  exertion  and  fatiguing  walks  should 
be  strictly  forbidden,  whilst  moderate  exercise  is  very  much  to 
be  commended.  Regular  and  suflBcient  defecation  should  be 
procured,  and  all  flatulent,  acescent,  and  fatty  articles  of  food, 
as  well  as  late  suppers,  should  be  avoided.  It  is  best  that  the 
patient  should  have  a  simple,  miscellaneous  diet,  and  content 
himself  with  a  dish  of  milk-broth  and  a  little  white  bread  in  the 
evening.  If  there  be  accumulations  of  mucus  in  the  bronchi, 
and  the  dyspnoea  be  due  to  inability  to  dislodge  them,  active 
expectoi-ants  should  be  used,  and,  in  asthmatic  seizures,  emetics 
and  such  excitants  as  benzoin,  camphor,  and  musk.  The  nar- 
cotics— opium,  morphine,  cherry-laurel  water,  belladonna,  hy- 
drate of  chloral,  etc. — are  of  use  only  when  there  is  actual  spasm 
of  the  muscular  tissue  of  the  bronchi.  Under  such  circum- 
stances also  nauseants  are  indicated,  such  as  a  weak  infusion  of 
ipecacuanha  and  tartar  emetic.  Many  use  iodide  of  potassium, 
in  doses  of  from  one  and  a  half  to  four  and  a  half  grains  in  pill 
or  solution.  Derivation  to  the  skin,  by  means  of  sinapisms 
applied  to  the  chest  and  the  feet,  and  friction  of  the  l^s  with 
spirit  of  mustard  or  camphor,  is  also  indicated.  In  addition,  a 
sojourn  in  pine  woods,  a  sea  voyage  to  mild  climatea,  and  the 
inhalation  of  compressed  air  in  pneumatic  institutes  and  cabinets 
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(like  those  of  Lange  in  Dresden,  Marck  in  Reichenhall,  and. 
others)  are  recommended. 

According  to  Tabarie,  Pravaz,  Berlin,  Vivenot,  and  Lange, 
the  latter  is  a  very  efficient  curative  measure.  According  to 
Bertin,  out  of  ninety-two  cases  treated  with  baths  of  compressed 
air,  sixty-seven  would  seem  to  have  been  perfectly  and  perma- 
nently cured.  The  catarrh,  in  particular,  was  either  cured  or 
very  much  ameliorated,  and  the  patients  were  rendered  more 
capable  of  resisting  all  the  exciting  causes  of  catarrh.  In  case 
catarrh  actually  made  its  appearance,  dyspnoea  and  oppression 
were  absent,  or  at  least  very  moderate.  The  efficiency  of  this 
method  of  treating  empliysema  is  supported,  according  to  the 
most  varied  observations,  by  the  calmative  effect  of  the  com- 
pressed air  upon  the  respiratory  and  circulatory  organs  in  health 
and  disease,  and  in  its  retarding  the  breathing  and  the  heart's 
action,  so  that  the  heart  contracts  more  perfectly  and  satisfac- 
torily, and  becomes  more  capable  of  thoroughly  emptying  itself 
of  blood  ;  and,  moreover,  as  observed  by  Vivenot,  by  the  increase 
of  the  vital  breathing  capacity,  and  by  the  augmented  exhala- 
tion of  carbonic  acid  and  admission — i.e.,  absorption — of  oxy- 
gen. Finally,  by  facilitating  the  respiratory  function,  com- 
pressed air  effects  an  increase  of  tissue-metamorphosis,  a  better 
appetite,  an  improved  nutrition,  and  therefore  an  augmentation 
of  strength  and  bodily  weight.  According  to  Biermer,  the  effect 
of  compressed  air  is  further  shown  (1)  in  that  the  air  pressure, 
heightened  by  one  and  a  quarter  to  one  and  a  half  atmospheres, 
promotes  the  expiratory  design  of  the  elasticity  of  tlie  thorax 
and  of  the  intestinal  gases ;  (2)  in  that,  by  the  increased  pressure 
upon  the  vessels  lying  without  the  thorax,  the  return  of  the 
venous  blood  is  facilitated,  and,  by  an  analogous  action  upon 
the  mucous  membranes,  the  catarrhal  hyperjemia  of  the  bronchi 
is  lessened  ;  and  (3)  in  that,  by  the  relatively  high  oxygenation 
of  the  air  entering  the  lungs,  the  besoin  de  respirer  felt  by  the 
emphysematic  is  mitigated. 

Moreover,  ithas  been  ascertained,  by  means  of  Waldenburg's 
method  of  pneumatometry,' and  RiegeFs  stethof/raplij/,^  that  a 

■  Berliner  kliniaoho  Wochenschrift,  1871,  No.  43. 
*  Die  Athembewegunjjen.     Wiirzburg,  1873. 
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.dyspna?a  may  depend  either  upon  insufficient  inspiration,  apon 
insufficient  expiration,  or  upon  both  together.     It  ia  clear, 
previous    demonstration,    that   in  frnpiiysenia  it  ia  really  tl 
expiration  which  is  insufficient,  and,  according  to  Waldenb' 
the  inspiratory  act  either  remains  normal,  or,  on  account  of 
excessive  use   made  of    the  inspiratory   muscles,    which  lia^ 
acquired  increased   power,    may  even  exceed  the  norm. 
suggested  the  idea  of  facilitating  the  expiratory  act  in  eruphy- 
sematics,  by  sucking  out,  as  it  were,  the  air  which  the  inade- 
quate   expiration    fails   to  expel,    the  patient   being  made  to 
breathe  out  into  i-arefied  air.      An  apparatus  was  constructtd 
for  this  purpose  by  J.  Ilauke,'  and  inodiJied  by  Berkart.'  into 
which,  by  means  of  a  pair  of  bellows,  air  could  be  pumped,  of 
withdrawn  from  it.  and  from  which  air,  either  rarefied  or  com- 
pressed, could  be   conducted   to  the  patient   through  a  pipe. 
According  to  Waldenburg,    however,    this  apparatus  lias  iwo 
impt-U'tant  defects.     Thus,  it  admits  of  only  a  very  slight  derel- 
opnunt  of  force,  and  it  works  irregularly,  ttie  maximum  of  air 
pn^sHure  gradually  sinking  to  the  mininiuin,  unless  fresh  air  be 
pumped  in,  or  undergoing  continual  ttuctuations,  if  the  pampiaj 
be  kept  up.  These  defects  are  avoided  in  the  apparatus  descriwil 
and  used  by  Waldenburg.'     By  means  of  tins  the  compression 
or  rarefaction  of  the  aii-  may  be  carried  to  any  desired  extent, 
and  its  working  force  is  perfectly  uniform.     As  regards  the  cod- 
struction  and  mode  of  use  of  this  apparatus,  we  must  referto 
(he  original  publication.' 


'  Ein  Apparat  tni  kanatlichcn  Respiration,  etc.  Wiou.  1870;  and  Appeoilu  to  tix 
limchuio:  Ein  Apjiamt  fiir  kiinatliche  RespiratioD.     Wien,  1872, 

'  Lancet,  1N71,  No.  2.V. 

'  Berl.  klin.  Wochensobrif  t.  1373,  Nos.  .39  and  40. 

*  As  the  article  here  reft-rred  to  ia  probably  not  accessible  to  a  majonty  of  Eb^ 
Biiii  American  physician.s,  I  liave  no  doubt  the  following  abstract  of  it.  \erj  kijidlyp* 
p  ircd  by  Dr.  J.  Haven  Eraprson.  of  New  York,  will  prove  an  acceptable  addition  t'''* 
work. — Editou'8  Note. 

In  the  treatineut  of  pulmonary  diseases  the  attempt  has  been  made  ia  varioi 
to  obtain  the  nd vantages  of  different  degrees  of  density  lit  the  air  breatiied.  I 
have  been  sent  to  elevated  (Alpine)  regions ;  they  have  been  shnt  up  in  U 
cabinet,  the  air  nf  which  could  be  condensed  or  rarefied  at  pleasaxe,  and  finally. 
Illlike  invnnted  his  apparatus,  by  which  patieuts  were  enabled  to  breathe  from 
either  cindjn.icd  or  rarefied  air,  throu^rh  the  medium  of  a  mask  connected 
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In  the  employment  of  this  apparatus,  which  is  remarkable 
for  its  simplicity,  handiness,  and  portability,  it  is  evident  that, 
in  emphysema,  the  quantity  of  aii*  expired  into  the  cj'linder  (on 

receiver.  Waldenburg's  attention  was  directed  to  this  subject,  and,  in  connection  with 
it,  he  and  Riegel  developed  the  knowledge  of  the  respiratory  movements  and  a  system 
of  pneumatometry.  Waldenborg  analyzed  the  respiratory  act,  and  determined,  with 
regard  to  different  pulmonary  diseases,  whether  the  dyspncea  associated  with  them  was 
due  to  a  defect  in  inspiration  or  expiration.  Thus  he  considers  it  as  established  that 
in  emphysema  the  expiratory  act  only  is  insufficient.  In 
phthisis,  on  the  other  hand,  he  finds  the  inspiration  pri- 
marily and  chiefly  deficient,  although  the  expiration  suffers 
at  a  later  stage  of  the  disease.  Associated  with  stenosis 
of  the  upper  air-passages,  inspiration  only  is  at  fault. 
After  some  experimentation  with  Hauke's  apparatus,  he 
satisfied  himself  that  there  were  several  minor  defects  in 
it,  and  two  important  ones,  viz. ,  the  limited  degree  of  con- 
densation or  rarefaction  that  could  be  obtained  by  it — not 
more  than  about  -^'u  of  an  atmosphere— and  the  unevenness 
or  inequality  of  its  working.  With  the  object  of  remedying 
these  deficiencies  he  devised  the  apparatus  figured  below. 

It  is  made  of  sheet  zinc,  and  consists  of  two  cylinders, 
the  larger  1  metre  long  and  30  cm.  in  diameter,  in  which 
water  is  put,  and  the  height  at  which  it  stands  indicated 
by  means  of  a  glass  tube  which  runs  up  on  the  outside  and 
is  graduated  to  centimetres.  This  cylinder  ha.s  also  a  stop- 
cock on  a  tube  at  the  bottom.  The  smaller  one  is  27  cm. 
in  diameter,  and  fits  into  the  open  top  of  the  larger  cylin- 
der. Its  bottom  is  open,  and  its  closed  top  has  two  orifices 
in  it,  to  one  of  which  is  fitted  a  numometer,  and  to  the 
other  a  flexible  tube,  also  supplied  with  a  stopcock,  and 
ending  in  the  mask  used  in  inhaling.  Three  rods  rise  from 
the  sides  of  the  outer  cylinder,  which  are  furnished  with 
wooden  wheels  at  their  tops,  over  which  play  the  chains 
which  support  the  iimer  cylinder,  these  being  fastened  to 
the  top  of  the  latter.  The  free  extremities  of  the  chains 
which  hang  down  outside  have  cross-bars  or  hooks,  to 
which  weights  can  be  attached,  the  whole  arrangement 
being  very  similar  to  the  lai^e  receivers  at  the  gas-works. 
The  effect  of  raising  the  inner  cylinder  by  hanging  weights 
on  the  chains,  is  to  rarefy  the  air  it  contains,  while,  when 
the  stop-cock  at  the  top  is  opened  and  the  cylinder  is  filled 

with  atmospheric  air — which  can  readily  be  done  by  simply  drawing  up  the  smaller 
cylinder — this  result  of  sinking  it  again  by  placing  weights  on  the  top  vn\l  be  to  con- 
dense this  air.  The  weights  added  to  increase  or  diminish  the  density  of  the  contained 
air  are  ordinarily  from  20  potmds,  representing  a  pressure  of  -sW  atmosphjre,  to  40 
VOL.  v.— 26 
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account  of  the  rarefaction  of  the  air  in  the  apparatus)  is  greater 
than  the  vital  capacity  of  the  lungs,  as  measured  by  the  spiio- 
mister.  The  excess  must  tlierefore  come  from  the  residual  air, 
and,  by  reason  of  the  alternation  of  deep  inspirations  and  expi- 
rations,  a  very  extensive  ventilation  of   the  lungs  must  lake 

pounds,  or  ^'u  atmosphere,  and  Waldenbatg  doubts  if  it  ia   advisable  to  exceed  N  ^ 
pounda.  or  ^K}  atinoepb«re. 

Such  being  the  apiiaratus,  it  is  arailable  for  several  asea,  depending  on  i 
the  air  coataiueJ  in  it  be  condensed  or  rarefied,  and  whether  the  patient  praotiae 
ration,  from  it  or  evptratioa  into  it.     The  two  principal  ways  in  which  it  ha«  becti  ttM&| 
are  the  following  :  Firnt,  the  air  in  the  receiver  being  condensed,  the  patient 
tbi^;  condeQsed  air  into  his  lunga  in  infipiration.     He  holds  the  mask  firmlj  agaiadl 
muuth  auil  nuse  with  the  left  hand,  and  controls  the  stopcock  with  the 
sluuilil  open  the  mouth  and  broatho  deeply  imd  t^teadily.     The  number  of  i 
required  to  exhaust,  outl  bo  depro^  the  cylinder,  varies  according  to  the  capacity  oft 
luugH  of  the  individual,  and  scr%'e8  as  a  guide  to  the  leng'th  of  time  that  the  i 
should  be  used  at  one  chitting.     It  tihould  be  noticed  that  the  principles  of  < 
arc  such  that  the  air  in  the  receiver  leinains  of  uniform  density  until  it  is  ei 
UHiudly  n  Htttiuj^  of  from  ten  to  twenty  miuutcH,  at  which  the  receiver  is  emptied! 
one  to  three  times,  ia  sufficient.    Persons  whose  longs  ate  of  small  capacity,  f.g. ' 
or  those  suffering  from  eraijhyseiua,  may  require  from  twenty  to  thirty  breaths  to  i 
a  receiver  which  others  would  empty  in  from  five  to  eight.    Thus  the  capaci^  I 
with  practice,  and  is  an  iudox  of  improvement.     The  condensed  air  then  potmintgt 
luiig8,  and.  until  accustomed  to  it,  the  patient,  or  indeed  a  healthy  person^  huai 
Heu.'ie  of  oppression.     Soon,  however,  be  finds  that  his  breathing  is  easier  than  saiL 
and  hia  chest  becomes  distended.     And  this  is  not  merely  a  subjective  sensatiooL  tntn 
actual  fact,  as  proved  by  the  spirometer.     The  interchange  of  gases  in  the  Ini^  «§  ^^ 
eclerated,  and  dyspnoea  dimininhed  or  removed.    It  is  also  found  that  the  nltiniaU eft* 
i»  an  incri:a.<5e  of  inspiratory  force.     The  »(Mnd  method  may  be  used  by  itself  ««■• 
bined  with  the  one  just  described.    It  consists  in  breathing  out  into  the  receiver  vhail 
contains  a  rarefied  air.     The  process  and  rules  to  be  observed  are  wholly  analog*" ■ 
tho.se  just  dewcribcd  in  re^rd  to  inhaling  the  condensed  air.     Of  course  iheeftct*" 
empty  tho  lungs  more  tboroujibly  than  usual,  at  the  expense  of  their  residual  sir  w- 
this  being  naturally  fnllowed  by  a  deep  inspiration,  the  effect  is  a  thorough  Ttntiiii.- 
of  the  lungs.     There  is  .it  first  a  sensation  of  compression  of  the  chest,  notably  of  * 
lower  ribs  and  lower  part  of  tho  sternum.    The  relief  and  permanent  advantifM gii*" 
are  similar  to  these  attained  by  the  method  first  described,  and  in  emphysema ttt* 
been  nscrrtained  by  pr-rcuHsinn   that  the  lungs,  which  had  extended  beyond  th 
border  of  ihi'  ribs,  and  advanced  over  the  pnccordial  space,  became  retracted 
nonnal  dimensions,  thus  indicating  a  positively  curative  action  upon  the  di«8 
purely   mechanical  agency.     Expiration    into  rarefied  air  produces  the  most 
iucreaBc  of  the  expiratory  force.     The  Utinl  mode  of  using  the  apparatus,  vii . 
inspiration  of  rarefied  air,  has  been  but  little  employed.     Still,  Waldenbuig  rq 
as  a  p')wcrfnl  gymn.T-slic  exercise  for  the  lungs,  and  likely  to  be  useful  in  deTelo|>w  , 
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ce.  That  the  lungs  are  thereby  more  than  ordinarily  re- 
lated, and  that  the  space  for  the  residual  air  is  diminislied,  is 
roved  by  climcal  observations,  in  which  there  is  noticed  not 
"only  an  increase  in  the  amount  of  air  expelled  from  the  lungs, 
but  also  an  exaltation  of  the  respiratory  ftjrees,  even  up  to  the 
normal  standard.  Thus  the  previous  expu-atory  insufHeiency  is 
mitigated  or  wholly  overcome.  It  may  even  be  a.scertained,  by 
mollis  of  percussion  in  these  cases,  that  the  lungs  Lave  returned 
to  thf^ir  natural  dimensions. 

Inspiration  of  air  compressed  to  a  sufficient  degree  is  capable 
of  cctiiverting  the  negative  into  a  positive  pressure.     In  tMs  man- 
ner the  afllu.x  of  Mood  into  the  aortic  system  will  be  increased, 
and  its  efflu.x  fi'om  the  veins  into  the  right  side  of  the  heart 
diniiuished,  thus  augmenting  the  amount  of  blood  in  the  sys- 
tciuir  circulation,  and,  ipso  facto,  lessening  that  in  the  pulmo- 
nary circulation,  /.c,  in  the  lungs.     On  the  other  hand,  expira- 
tion into  rarelied  air  will  cause  the  blood,  hy  reason  of  decreased 
Mr  pressure  within  the  lungs,  to  be  more  forcibly  drawn  into  the 
riglit  side  of  the  heart  and  into  the  Inngs,  whereby  the  latter 
.will  kfome  liigldy  overcharged  witli  blood.      Now,  in  emj)hy- 
Ifemawith  marked  bronchial  catarrh  we  liiid  the  lungs  hyperte- 
^Ci  and,   therefore,  by  nuxking  use  of  rarelied  air  we  should 
%  still  further  increase  the  hyperfcmia.     Hence  it  i.s  necessary 
ader  these  circumstances  to  combine,  in  emphysema,  the  in^pi- 
tion  of  compressed  air  with  expiration  into  attenuated   air. 
i^aidenburg  is  in  the  habit  of  allowing  compressed  iiir  to  be 
spired  first  for  a  period  of  from  live  to  fifteen  minuti's.  and 
len,  after  a  pause  of  equal  duration,  expiration  into  nirelied 
®if  to  be  performed  ;  and  in  many  cases  he  allows  anothm*  final 
^'^halation  of   compressed  air.     According  to   the   publications 
^^  Waldenbui-g,  Sommerbrodt,  and  others,  the  very  favorable 

Btin  peisons  of  ptithiaical  tendencies  or  in  the  early  stages  of  tbat  disease.  It  may 
lued  in  combination  with  the  inhnlation  of  cumprtsaed  air. 
Qaite  recently  there  has  been  introiiuced  by  Dr.  Ph.  Biedert  a  new  form  of  npna- 
18.  in  which  the  principle  ol  the  bellows  is  made  use  of.  It  is  described  by  Dr.  A. 
e  in  The  Modical  Record  of  Aug.  3-"?,  187.').  While  it  offers  some  advantaprpf  over 
present  form  of  Waldcnburg's  apparatus,  it  soems  probable  that  butter  remilts  may 
.mstelj  be  obtained  from  the  use  of  water  presaure  as  employed  in  tbci  latter. 
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results  attained  by  this  method  entitle  it  to  a  place  in  the  recog- 
nized treatment  of  emphysema.  It  is  contraindicated  in  cases 
where  there  is  secondary  degeneration  of  the  heart. 

With  the  same  end  in  view,  to  wit,  assistance  of  the  expira- 
tory act,  compression  of  the  thorax  has  also  been  recommended, 
to  restore  the  chest-walls  and  the  diaphragm  from  their  perma- 
nent inspiratory  to  their  noi-mal  position.  In  order,  however,  to 
avoid  undue  straining  of  the  muscles  of  the  arms,  tlie  compres- 
sion should  not  be  carried  out  by  the  patient  himself.  Gerhardt 
lias  recently  in  two  instances  obtained  a  good  result  by  employ- 
ing this  old  method,  which  has  been  placed  upon  a  new  and  firm 
basis  by  the  stethographic  and  pneumatometric  investigations 
of  F.  Riegel  and  Waldenburg.  As  was  to  be  expected,  the 
younger  the  patients  and  the  more  pliable  and  yielding  their 
costal  cartilages,  the  better  the  results.  According  to  Gerhardt, 
this  method  of  treatment  is  most  appropriate  in  cases  in  which 
the  muscles  are  too  weak  to  overcome  the  obstruction  of  the  air- 
passages  by  thickened  secretion.  The  assistance  in  these  eases 
is  direct  by  means  of  the  expiratory  pressure,  and  indirect  by 
means  of  the  strengthening  of  the  muscles  resulting  from  the 
easier  absorption  of  oxygen.  After  the  daily  use  of  compression 
for  several  weeks,  an  increase  of  the  vital  capacity  was  shown,  a 
less  laborious  respiration,  with  diminution  of  the  subjective 
dyspnoea,  promotion  of  the  expectoration,  elevation  of  the  dia- 
phragm, and,  by  reason  of  the  reduced  size  of  the  lungs,  a  greater 
area  of  cardiac  dulness.  Under  this  treatment,  however,  two 
unpleasant  effects  were  observed,  namely,  pulmonary  hemor- 
rhfujcs  and  conmdsions.  Gerhardt  is  of  the  opinion  that  the 
latter  were  due  to  carbonic  acid  being  driven  from  the  obstructed 
au'-spaces  into  the  blood  by  the  pressure  employed,  thus 
occasioning  an  increased  accumulation  of  carbonic  acid. 

Faradization  of  the  phrenic  nerves  and  of  the  abdominal 
muscles  is  of  no  use  in  the  treatment  of  the  dyspnoea. 

Asthmatic  attacks,  as  already  stated,  are  generally  overcome 
by  narcotics,  and,  in  case  they  show  a  certain  type,  quinine  in 
large  doses,  with  or  without  morphine,  is  indicated.  In  addi- 
tion, iodide  of  potassium,  bromide  of  potassium,  bromide  of 
iimmoniuin,  oxide  of  zinc,  valeiianate  of  zinc,  various  anti-spas- 
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modics.  arsenic,  and  lobelia  are  employed,  but  with  no  markod 
i  effect. 

I  Cyanosis  and  dropsy  call  for  special  treatment.  Venesec- 
tion is  seldom  intlirated  in  these  cases,  since  it  would  only  make 
the  blood  still  thinuur,  and  incivase  the  dropsy.  It  is  in  jnst 
I  this  stage  of  d<'fective  compensation,  too^  that  any  lowering  of 
the  powers  by  loss  of  blood  would  prove  of  positive  detriment  to 
the  heart's  action.  In  cases  of  marked  over-distention  of  the 
right  side  of  the  heart,  general  bloodletting,  with  the  simultane- 
ous nse  of  stimulants,  may  be  indicated. 

In  the  early  course  of  dropsical  symptoms  they  will  p;enerally 

yield  to  a  diaphoretic  treatment  and  the  empluyinent  of  drastic 

purgatives.      At  a  later  jieriod,    if  the  a?denia    become  more 

marked,  these  measures  are  no  longer  of  service,  and  we  must 

resort  to  digitalis  either  in  infusion  or  in  pill   form,  in  doses  of 

from  one-half  to  one  grain  from  four  to  six  times  daily.     On  a 

,  still  further  increase,  even  this  is  of  no  avail,  and  we  must  thr-u 

I  have  recourse  to  the  other  diuretics.     I  generally  use  cream  of 

tartar  at  first,  and  afterwards  acetate  of  jKJtassa  with  oxymel  of 

squill  or  extract  of  Juniper,  or  (as  advised  by  Xienieyer)  tliree 

Md  a  half  di-achms  of  vinegar  of  squill,  together  with  as  much 

carbonate  of  potassa  as  can  be  dissolved  in  five  ounces  of  wnter. 

Oppolzer  recommends,  also,  tlie  decoction  of  ononis  s]iin(>sa.  tlie 

inhision  of  uva  ursi  leaves,  or  the  infnsitm  of  junipei-  hiTiies  in 

combination  with  a  solution  of  acetafi'  nf  ])otasli  containing  four 

scruples  of  the  salt  and  half  an  oume  of  oxymel  of  squill. 

I  can  recommend  the  Vjoro-tartrate  of  potassa  as  the  best 

^enipdy,  which  will  often  reduce  to  a  minimum  the  very  marked 

dropsical  swellings  of  tlie  limbs,  the  scrotum,  and  the  penis,  and 

^v«in  collections  of  water  in  the  abdominal  cavity.     (IJ  "Tartari 

■^onixati"  I  ss.,  oxymeJlis  scillcC  3  ss.,  aquse  destillatfe,  vel  aquie 

"•^'^troselini ',  f  1  v.     M.    S.  A  tablespoonful  every  second  hour.) 

It  unfortunately,  on  account  of  the  insufficiency  of  blood  in 

?  aorta,  these  remedies  always  cease  to  promote  the  urinary 

:retion  after  a  certain  length  of  time.     The  di'opsical  phenoiu- 


'  Panlej  seed,  1  part ;  water,  a  Boffioieat  quautity ;  dii^till  off  20  pttrts.  —  Gerrmtn 
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eiia  n^appt-'ar  and  become  extremely  widespread  on  the  approach 
of  dfatli. 

In  extreme  cases  of  emphysema  it  is  recommended  to  asiisi 
tlie  heart's  action  by  •Hlmulanfs,  such  as  the  stronger  vim 
(port,  Madeira,  and  champagne),  anisated  spirit  of  amnionii 
benzoin,  camphor,  and  music.  I  have  seen  good  results  from  the 
use  of  carbonate  of  ammonia  in  doses  of  from  one-half  to  tiro 
and  a  quarter  grains  every  second  hour,  in  wafers. 

As  a  matter  of  course,  the  accompanying  digestive  derange- 
ments should  receive  appropriate  treatment,  and,  in  rases  (rf 
gradual  loss  of  strength,  roboranfs  should  be  used,  particnlark 
ii'on  and  quinine.  The  lactate  of  iron  is  very  well  borne  hy 
patients,  and  likewise  the  reduced  iron  made  into  pills  with 
extract  of  cincliona. 

Jhterlohular  and   subpJeural  emphysema  is  seldom  to  be 
recognized,  aiid  accordingly  is  not  amenable  to  ti-eatment.    Only 
when  it  extends  into  the  mediastinum,  giving  rise  to  severe  dyst"- 
nrea  and  ojipression,  is  the  use  of  narcotics  {mor])hine,  opinm.    ^ 
ln'lladoiiiui,  and  ch<'rry-]aurel  water)  indicated.     Moderate  ■>Qb- 
culaucous   I'niiihvseiiia    may,    in    the   absence    of   other  urg^'Ut 
symptoms,  be  treated  on  the  ex])ectant  plan,  or,  as  Roger  sug- 
gests, we  may  endeavor  to  favor  absorption  by  means  of  dr}"aji(i 
modiTati'ly  irritant  frictions.     In  the  more  marked  cases  of  thi^ 
sort,  large  scnriliratinns  sliould  be  made  in  the  skin,  accordin^l 
to  tlie  rules  of  surgery.     In  cases  of  excessive  cyanosis,  witZS 
impending  suffocation,  venesection  may  be  employed. 

'  Oil  of  nuise.  1  part ;  difisolve  in  alcohol,  24  parte ;  odd  water  of  ammouu,  5 
OenwM  Ph. 
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HISTORY  AND  LITERATURE. 

The  first  accurate  knowledge  and  description  of  gangrene  of  the  lung  came  from 
Lmnnec  (TraitC  de  1' auscultation),  who  demonstrated  both  the  forms  which  are 
still  commonly  recognized.  Next  come  the  important  works  of  Crnveilhier 
(Anat.  pathoL,  Livr.  III.  et  XI.),  who  considered  occlusion  of  the  vessels  to  be 
the  cause,  and  described  dry  gangrene ;  also  tlie  works  of  Schroeder  van  der 
Eolk  (Observations  anat.  patli.,  I.,  203),  where  we  iind  a  good  anatomical 
description  of  diffuse  gangrene.  Gwhin  (Joum.  hcbd.  A.,  VII.,  12(5)  di.stin- 
guishes  superficial  gangrene  from  other  forms.  Andral  (Cliniq.  m€d.  Ed.,  IV., 
tom.  III.)  and  Cantwtil  (Elementary  Fonns  of  Disease,  Mortification,  PI.  III.) 
describe  cases  of  gangrene  following  inflammation  of  the  lungs.  Tlie  latter 
author  explains  the  death  of  a  portion  of  a  pneumonic  lung  as  depending  upon 
the  interference  caused  to  the  circulation  by  the  lateral  pressure  exercised  by 
the  infiltrated  tissue  upon  the  vessels. 

OvUlain  (Gazette  m^d.,  IV.,  3:$)  describes  gangrene  occurring  in  the  insane  from 
unwillingness  to  take  food ;  Genest  (Qaz.  m6d.,  IV.,  pp.  593  and  657)  gangrene 
following  pulmonary  apoplexy. —  Tournet  (Experience,  I.,  322). — Stoles,  Dis- 
eases of  the  Chest. — Gerhirdt  {\xmi\\.  mfd.  Belg.  strangers,  1838,  Aug.  and 
Sept.)  records  from  the  Hospital  of  Philadelphia  a  gi'eat  number  of  cases  which 
force  )»im  to  adopt  the  opinion  that  gangrene  occurs  most  commonly  as 
a  primary  and  idiopathic  affection,  in  individuals  who  are  reduced  in  vigor 
by  the  abuse  of  alcohol,  poverty,  or  such  like  lowering  circumstances. — Lau- 
rence, Expfrience,  V.,  pj).  321  and  337. — Crahjlc,  Edin.  Med.  and  Cliir.  Itev., 
5C,  1841. — Briquet  (Arch.  gCn.,  CXI.,  5)  describes  gangrene  from  bronchiec- 
tasis.— Gruolh,  Tmitc'  de  la  pneumonic,  p.  34(5. — lUlliet  and  Barthez  (Maladies 
des  enfans,  CCVII.)  give  some  important  communications  concerning  pulmo- 
nary gangrene  in  children. — Also  Jioudet,  Arch.  gCn.  I).,  II.,  285,  and  III.,  .54. 
— Mosiwj,  Oesterr.  Jahrb.,  1844,  April  and  May. — Dnrrant,  Dublin  Med.  Press, 
Nov.,  1840.— ZieftZstn,  Heidelb.  med.  Annal.,  1846,  XII.,  l.—Fisefiel,  Prag. 
Vierteljahrschrift,  1847,  IV.,  1. —  Virchow's  works  on  Thrombosis,  Embolism, 
and  Metastasis  (gesammeltcn  Abhandlungen.     Frankfurt  a.  M.,  1856). — Rapp, 
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Ueber  BroncbektAsie,  Vcrhandlung  d.  Wflrzb.  med.  Gceellsch. — Dittritk,  tftid 
Langi-nbrand  in  Polg^  von  Broncliialerwciterung.  Erlungen,  1 850.— .Sial*, 
Dul>l.  Joarn.  Med.  ScL,  1850. — ScoJii,  Wicn.  Wocliensch.,  1852.  15.— Thwijli 
the  numerous  clas.'iical  works  of  Travbe  ( Deutsche  Klin.,  18.53,37;  1858,  M; 
1861,  50  et  s«q.,  iis  also  hia  gesammcltc  BeitriSgc  zur  Path,  und  TberajiiM 
only  w«ts  our  knowledge  in  diagnosis  placed  upon  a  sure  basis,  but  il  iIk 
became  possible  to  distinguish  between  gangrene  and  putrid  bronchitis;  «tii 
8wda  createtl  a  new  era  in  the  thcrapeutits  i»f  the  affection,  especiallj  Ihelnl 
treatment.— ITrcAoif,  Wlli-zb.  VerhauJl.,  1851,  IL,  3. — LomnsU,  NoimaD»d« 
patliologin  gangncnre  |)ulinonum.  Kiel,  1854. —  Weinberger,  Oesterr.  Z«it*i 
ftlr  pmkt.  Ileilk.,  isri.-j,  I..  45,  46.— Revue  clintque  hcbd.  de  qnelqacs  mk 
gangr&ue  pulniouaire ;  diagnostic  et  traitcracnt. — Gaz.  des  HOp.,  108,  IBM,— 
Henchd,  De  la  gaiigrtnc  du  puumon,  Thfese.  Strassb.,  1856.  —  2Vpit*w<  (UiW* 
med.,  1857,  Nrs.  07,  08,  GBl.— Gazette  des  Hop.,  1857,  10ft,  111,  115.— JT-ntti 
Ueber  d.  Lungonbraad.  Pnig.  Vierteljahrsch.,  1881,  L — Bericht  aus  dcr  Kliiik 
Ton  Prof,  Jiikscli,  voii  1857  bis  1859.— (?«»;?«,  Edin.  Med.  Jour.,  1S65,  Xiith, 
with  nn  addition  from  Laycock;  ib.  Ma y. ■  — i/ajf (■ ,  Luugenbrand  durch  liaa 
verschluckten  Kirschkera  erzeugt,  (Med.  Ccntralzeitung,  1866,  No,  27).—!^ 
<hH  und  Jfj/fi.  Uelper  )nitride  (foetide)  Sputa,  etc.  Deutsches  Arch,  ftir klii 
J[ed.,  II.,  p.  4HH,  and  Herl.  kliii.  Wudienschr.,  1867,  No.  \.—Seodo,  Zur  Mi 
u.  Ther.  d.  Lungcns^angmn.  IVien.  mod.  Prease,  1867,  4. — BaiUa,  Cliiial 
Repurts  and  Observations.  DuU.  Jourl,,  18(57,  Feb. — Hertz,  Arch.  f.  pstliil*, 
Bd.  40,  'A  and  4. — Lr'iiih'n.Vvhvx  Liiugenbrand.  Volkinann's  Vortiige.  *- 
LeJifrt,  Kliiiik  d.  Brustkrimkheitcn.  Ti'iliingen,  1874,  L,  p.  802. — Comptnilt , 
the  various  bundbooks  of  Pathological  Anatomy. 
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Gaxgrexe  of  the  lnn,£T  ronsisfs  in  death  of  the  lungtisnt 
.ssociatfd  with  putrefaction  <nvhig  to  the  admission  of  ftir.  !• 
his  it  is  distinguished  from  necrosis  of  other  tissues,  where  cob- 
Qunii'ution  witli  the  atmosphere  is  shut  off.     Gangrene  of  ikj 
ling  is  a  cftmparatively  rare  affeetion,  wliich,  according  tol*f*' 
HH"  and  others,  appears  to  ocenr  more  frequently  in  men  tlianii 
romen.     The  cases  pnblislied  b}'  Kanlich  support  this  w«f.* 
if  the  nine  cases  wliioh  occurred  in  the  clinique  of  Jaksch. 
rere  men  and  two  women.     Lebert  also  found  twenty-tnf 
mong  thirt,y-two  patients  with  this  disease.     With  refer 
lie  arfe  of  the  persons  attacked,  it  is  at  least  certain  th 
ear.s  about  pnl>erty  and  the  middle  period  of   life  aho 
Teatest  number  of  cases. 
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According  to  the  statistics  of  Laurence,  gangrene  of  the  lung  occurred  once 
between  the  ages  of  1  and  10;  five  times  between  10  and  20;  seventeen  between 
20  and  30  ;  twelve  between  80  and  40 ;  fourteen  between  40  and  50 ;  ten  between 
50  and  00 ;  and  from  60  to  80  there  were  four  cases  recorded.  Out  of  thirty-two 
cases,  Lebert  fotmd  none  between  the  ages  1  and  10  or  65  and  70,  while  there 
appeared  between  16  and  20,  46  and  50,  56  and  60,  61  and  65,  one  case  each;  be- 
tween 11  and  15,  two  cases ,  between  31  and  85  three  cases ;  between  26  and  30,  3ft 
and  40,  51  and  55,  four  cases  each ;  and  between  21  and  25,  seven  cases. 

The  disease  may  appear  as  an  idiopathic  or  primary  affec- 
tion, though  more  commonly  it  develops  itself  consecutively 
during  the  progress  of  some  other  lung  disease,  or  it  may  be  of 
metastatic  nature.  Its  origin  may  generally  be  traced  to  some 
of  the  following  causes  : 

1.  Interruption,  or  weakness  of  the  hlood-current,  in  the 
lung.  2.  Decomposition  by  means  of  chemical  agents.  3.  Low- 
ering of  the  general  nutrition.  4.  Traumatic  influences.  Any 
one  of  these  causes  suflBces  for  the  production  of  gangrene  of  the 
lung  ;  several  of  them,  however,  are  often  found  to  take  an 
active  share  in  the  production  of  the  same  case. 

One  of  the  most  frequent  causes,  and,  indeed,  the  only  cause 
which  was  recognized  before  Laonnec's  time,  is  croupous  pneu- 
monia ;  particularly  when  it  attacks  impoverished,  decrepid,  or 
old  people,  or  drunkards  or  individuals  who  have  been  previ- 
ously weakened  by  acute  or  chronic  diseases,  such  as  measles, 
small-pox,  typhus,  cancer,  diabetes,  parturition,  etc.  In  this 
case  the  hindrance  to  tlie  circulation  depends  upon  the  pressure 
exerted  on  the  capillaries  of  the  lung  by  the  intiammatoiy  exu- 
dation. A  defective  condition  of  the  blood  must  also  be  taken 
into  consideration.  Cases  are  also  known  where  gangrene  sets  in 
at  the  very  height  of  an  attack  of  acute  pneumonia  in  plethoric 
young  persons.  In  these  cases  hemorrhage  during  the  exuda- 
tion stage  may  be  looked  upon  as  the  inducing  cause,  as  Rind- 
fleisch  states.' 

Lately  a  butcher,  set.  32,  who  had  been  previously  healthy,  came  under  my  care. 
Five  weeks  before  he  had  been  attacked  with  rigors,  stitch  in  the  side,  and  cough 
coming  on  after  a  sudden  chill.  The  next  day  a  copious  discharge,  almost  entirely 
composed  of  blood,  was  expectorated :  the  sputa  only  acquiring  the  tenacity  and 


'  Lebrbuch,  etc.,  3.  Auflage,  p.  392. 
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rusty  color  characteristic  of  pneumonia  several  days  aftenrards.  Fourteen  daji  fran 
the  start  of  ilie  disease  the  patit-iit  und  his  nei<;libor8  licgiin  to  remark  th&t  his  spiti 
and  brt'atli  hud  an  estremely  disfigreojiljle  smell.  As  the  treatment  ado])t«d  did  not 
remove  this  very  unpleasant  symjjtom,  and  the  patient  continued  to  be  fereriih.  t« 
sweat  and  luae  flesh,  he  sought  my  iiid.  Both  the  macroscopic  and  the  microKvpk 
characters  of  the  sputa,  as  also  the  evidence  of  a  pneumonic  infiltration  in  the  io% 
lobe  of  the  right  lung,  left  no  doubt  in  my  mind  as  to  the  correctnew  of  the  dii^[ 
nosia,  "  gangrene  of  the  lung," 

Interruption  to  the  circulation  in  the  longs  may  also  be  pro-1 
duced  by  an  embolus,  whicli  may  either  arise  from  a  clot  in  llieJ 
riglit  heart,  or  owe  its  origin  to  some  thrombus  in  the  veins  of  the] 
general  circulation.  The  hemorrhagic  infarction  which  resoltt] 
frmn  thi^  can  produce  putrefaction,  destruction,  and  gangre 
of  the  lung  tissue,  by  causing  complete  stasis  in  the  neighborinfl 
vessels.  When  both  the  agents — pneumonia  and  embolu*— | 
exist,  the  deveh^pment  of  gangrene  becomes  still  more  probable, 
as  occurred  in  the  case  published  by  me.' 

T<t  tile  chemicul  tiifliienvt's  belong  such  emboli  as  have  their 
origin   in   tiiroinbi  lying  in  infective  purulent  centres.    Being 
tainted  wifli  the  products  of  putridity,  they  give  rise  to  a  gau- 
greunus  intlammation  in  the  part  of  the  lung  wJiich  is  attack«l 
One  finds  such  cases  after  ani])urations,  bone  snpi)Ui-atioii.  gu- 
gii'iinn^   rieds(.)res,  parturition,  abscess  of  the  liver,  and  car'rt 
of  llie  t('ni]ioraI  Itone.     In  the  latter  case,  as  Traube' twiw  ob- 
served, clots  adhering  to  the  wall  of  the  corresponding  inteniil 
jugular  vein  are  occasionally  seen,  as  well  as  hemorrhagic  infare- 
[i<ins  of   tlu"  lungs.     Leyden   suggests   that   the  thrombi  roiw 
fiuiii  the  veins  of  the  petrous  portion  of  the  temporal  hone;  W 
this,   however,   can  seldom  be   deuionstnittxl.     Volkmann '  dis- 
putes this  tudde  of  origin  of  pulmonary  gangrene,  and  belieras 
that  in  these  cases  it  depends  rather  upon  the  direct  transmis- 
sion of  tlu>  carious  pus  through  the  Eustachian  tube  into  the 
tliront,  and  tltencH  into  the  air-passages.     Where  neitb-'^'*'*' 
tlinmiiiosis  und  emboli,    nor  infarctions  in   the  lui 
detuonstrated,  the  (question   must  remain  unsettle<' 

'  Virchow's  Aruh,,  Bd..  40,  p.  580. 
'  Dentsche  Klinik.  \^W^.  No.  37 
"  KUiiischo  Vortrage,  No.  2P 
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certain  cliiit  gangrene  may  occur  in  the  lungs  by  means  of  pus 
flowing  into  tlie  smaller  bronchi,  as  occurs  in  cases  of  purulent 
affections  of  the  mouth  and  throat  (in  carcinoma  of  the  tongue, 
jaw,  tonsils,  or  pharynx,  in  gangrene  of  the  lips  after  stings  of 
insects,  diphtheritis  of  the  fauces,  or  operations  on  the  cavity  of 
the  mouth  and  nose).  Moreover,  gangrene  of  the  lung  may  be 
brouglit  about,  where  putrid  suppuraUon  is  going  on  /;*  ike 
neiiihhorltood  of  the  air- passages,  by  perforation  of  the  ulcer  into 
a  bronchus,  or  into  the  lung,  when  adhesions  have  been  formed 
with  that  organ.  This  may  take  })lace  from  suppuration  in  the 
thoracic  or  abdominal  cavities,  cancer  of  the  oesophagus,  caries 
of  the  vertebra),  retropharyngeal  abscess,  ulceration  of  the  lym- 
phatic glands,  purulent  pleuritis,  perforating  ulcer  or  cancer  of 
the  stomach,  abscess  of  the  liver,  etc.,  etc.  Foreign  bodies 
which  have  found  their  way  into  the  lung  tlirough  the  trachea, 
eripecially  particles  of  food  which  rapidly  decompose  under  the 
influence  of  heat,  air,  and  moisture,  may  establish  bronchopneu- 
monia, accompanied  by  abscess  or  gangrene  of  th<,'  lung.  This 
frt'ciuently  occurs  during  the  artificial  feeding  of  lunatics  or 
paralyzed  jiersons,  and  in  disease  of  the  larynx  or  imperfect 
closure  of  the  epiglottis.  Other  foreign  l)odies,  which  liave  little 
tendency  to  deconjpose,  may  set  up  gangrene  of  the  lung  in  the 
same  way.  Thus  JalTe  found  an  encrusted  cherry-st(me  in  the 
bronchus  leading  to  a  gangrenous  centra,  and  Leyden  a  piece  of 
bone  as  large  as  the  joint  of  a  finger  in  the  midst  of  a  gan- 
grenous mass.  The  stagnant  contents  of  the  tubes  in  ^>?//r/V/ 
hroneJtitis,  or  the  matter  contained  in  a  pre-cxidin<i  cdvity  of 
the  lung,  in  a  dilated  bi-onchus  (Dittrich),  more  rarely  in  a 
tuberculous  cavity,  and  even  in  the  sac  of  an  echinococcus, 
may  become  decomposed,  and  by  irritation  of  their  boundaries 
may  cause  inflammation  and  ulceration,  which  induce  gangrene 
and  a  kind  of  diffuse  mortification  of  the  neighboring  lung 
tissue. 

It  is  a  doubtful  question  whether  lowerinr/  of  the  general 
nutrition  can  by  itself  lead  to  gangrene,  as  has  been  described 
in  drunkards,  in  persons  suffering  from  diab<>tes  or  scurvy,  in 
epileptics '(?),  in  lunatics  who  refuse  their  food,  and  in  persons 
suffering  from  inanition  from  such  causes  as  stricture  of  the 
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oesophagus,  hunger,  want,  bad  aii*,  or  improper  dwellings.  It 
would  ratlier  appear  that  this  condition  produces  an  increased 
receptivity  and  want  of  power  of  resistance.  Thus  there  may 
easily  arise  asthenic  pneumonic  infiltrations,  which  are  often 
overlooked  owing  to  the  paucity  of  s3'mptoms  or  the  insiifB- 
cient  examination  of  the  patient.  Pneumonia  in  this  chisa  of 
lifi-sons  often  leads,  as  above  stated,  to  gangrene,  and  the  lung 
ail'eetion  is  not  recognized  until  it  betra^'s  itself  by  the  stinkiug 
sputa. 

Leydan  justly  called  attention  to  a  mode  of  origin  of  gan- 
grene of  the  lung  which  up  to  that  time  had  escaped  notiiv, 
namely,  from  injury.  This  occurs  in  case  of  lesions  canst-d 
by  stabs  or  gunshot  wounds,  when  under  unfavoi-able  circum- 
stances the  opening  does  not  heal,  but  by  means  of  intense  reaC' 
tive  inflammation,  with  cimsiderable  infiltration,  the  summnding 
]iart.s  are  tlirowu  into  suppuration,  with  the  formation  of  absi'HSJ 
a  iul  gangrene.  It  may  also  be  found  to  occur  fi-om  severe  con- 
tusions of  the  thoi-ax,  for  instance,  injuries  to  the  shoulder.  The 
plasticity  of  the  chest-wall  allows  the  contusion  to  act  on  the 
lung,  and  tlius  to  produce  effusion  of  blood,  followed  by  gan- 
greiums  sloughs. 

Whether  gangrene  of  the  Inng  occurs  as  an  epidemic,  as  is 
reported  of  the  prison  of  Li^mberg  by  Mosing,  appears  donbtfuJ, 
for  the  author" s  account  of  it  leaves  much  to  be  wished  for. 

PafJioIogical  Anatomy. 

Gangrcni*  has  been  divided,  since  the  time  of  Laennw,  into 
two  forms — ciroumsonbed  and  dlfTased.  Both  forms  mayoccfl' 
in  the  same  patient  at  the  same  time,  and  the  first  may  pass  into 
tlif  second. 

T!ie  fimnnscrihed  fonn  of  gangrene  ma^''  be  recogniz^ 
wIm'ii  it  is  situated  near  the  periphery,  by  a  sinking  in  o 
lung  tissue.  AVhen  it  rendips  the  pleura,  the  latter  will  be  I 
covered  with  fiv.sh  iibrinous  exudation.  Upon  section  it  ap 
lirst  as  a  dark-brown  or  blackish,  hard,  dry  slougli,  like 
])rudnced  by  a  caustic  alkali ;  this  is  commonly  sharply  d< 
from  the  neighboring  tissue,  wluch  may  be  either  simply  <rdei 
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tou3,  liepatized,  or  infarcted.  Sometimes  the  gangrenous  piece 
commences  to  soften  at  the  periphery,  and  to  separate  itself 
from  the  suiTounding  tissue  at  certain  points,  while  at  others  it 
remains  attached.  Sometimes  it  separates  completely  and  is 
cast  off  as  a  sequestrum,  or  it  may  become  converted  into  a  soft, 
diffluent,  brown  or  black,  stinking,  putrid  mass,  with  which  are 
mixed  the  debris  of  tissue  and  dirty-white  friable  particles. 
The  canty  thus  formed  is  lined  by  soft  polypoid  shreds  of 
sloughy  tissue,  and  is  traversed  by  such  of  the  larger  vessels  and 
bronchi  as  still  exist.  The  latter  often  open  freely  into  the  gan- 
grenous cavity,  and  thus  the  contained  fluid  mass  is  allowed  to 
escape. 

The  gangrenous  spot  may  be  situated  in  any  part  of  either 
lung,  but  it  is  found  more  frequently  at  the  periphery  than  in 
the  central  portion  of  the  lung,  and  in  the  lower  than  in  the 
upper  lobe.  According  to  Rilliet  and  Barthez,  in  childi'en  the 
right  lung,  and  of  tener  the  upper  than  the  lower  lobe,  is  the  one 
usually  attacked.  From  Lebert's  compilation  of  his  own  cases 
and  those  of  other  obseiTers,  the  frequency  with  which  the  right 
lung  appears  to  suffer  in  comparison  with  the  left  is  as  3 : 2. 
Sometimes  both  lobes  are  affected.  The  foci  of  disease  may 
vary  in  size  from  that  of  a  pea  or  bean  to  that  of  a  closed  fist,  or 
sometimes  they  attain  a  greater  size.  Their  form  is  round  or 
irregular,  their  number  single,  or  more  commonly  multiple. 

The  gangrenous  centre  seldom  restricts  itself  to  its  original 
size,  for  it  generally  enlarges  at  its  periphery,  by  the  putrid 
mass  setting  up  fresh  centres  of  inflammation,  which  in  their 
turn  undergo  decomposition.  After  the  evacuation  of  its  con- 
tents through  the  bronchi,  the  circumscribed  gangrenous  mass 
may  undergo  a  kind  of  imperfect  healing  2>rocess,  in  which  case 
the  remaining  shreddy  sloughs  are  cast  off  from  the  walls  of  tlie 
cavity,  which  becomes  lined  with  a  tough,  often  hyperaimic  mem- 
brane, composed  of  connective  tissue,  the  result  of  a  chronic  i)ro- 
cess  of  reactive  inflammation.  Tliis  forms  a  kind  of  pyogenic 
membrane,  and  keeps  up  a  continuous  supply  of  pus.  More 
rarely  a  complete  recovery  takes  place  ;  but  this  appears  to  ha])- 
pen  only  when  the  centre  is  small  and  single.  In  this  case  the 
newly  formed  connective  tissue  contracts  forcibly  together,  and 
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rich  granulations  spring  up  inside  the  walls  of  the  cavity,  which 
lie  in  such  close  apposition  to  one  another  that  they  finally  grow 
together,  and  become  converted  into  a  hard  cicatricial  mass.  At 
the  same  time  tlie  circumscribed  form  of  gangrene  may  set  up  in 
the  bronchi,  through  which  the  purulent  matter  passes,  an 
intense  form  of  diphtheritic  or  gangrenous  bronchitis,  with  brown 
or  livid  discoloration,  and  separation  of  the  mucous  membrane, 
as  weU  as  relaxation  and  dilatation  of  the  bronchial  tubes. 
When  the  purulent  matter  overflows,  and  thus  reaches  a  healthy 
part  of  the  lung,  it  produces  centres  of  bronchopneumonia,  or 
multiple  pea-  or  bean-sized  spots  of  gangrene.  This  occurs,  for 
example,  when  the  gangrene  commences  in  the  upper  lobe ;  then 
the  purulent  matter  flows  down  into  the  bronchi  of  the  lower 
lobe,  and  there  gives  rise  to  numerous  fiesh  centres  of  the  dis- 
ease, which  attain  a  greater  or  less  magnitude.  The  transition 
of  circumscribed  gangrene  to  the  diffused  form  is  of  no  uncom- 
mon occurrence. 

When  the  process  has  spread  rapidly,  severe  or  even  fatal 
hemorrhage  may  occur  from  erosion  of  the  vessels  which  traverse 
the  cavity,  as  there  is  not  time  for  the  formation  of  thrombi,  or 
for  the  obliteiution  of  the  vessels  to  be  completed.  Emboli  may 
arise  from  purulent  thrombi  formed  in  the  veins  of  the  gangren- 
ous centre,  which  may  lead  to  metastatic  abscesses  in  distant 
organs,  such  as  the  liver,  spleen,  or  kidneys,  etc.  When  the 
gangrenous  centre  is  situated  near  the  periphery  of  the  organ,  or 
if  it  has  spread  from  the  deeper  parts  to  the  surface,  the  pleura 
becomes  engaged  in  the  sloughing  process,  it  softens,  becomes 
perforated,  and  the  purulent  matter  escapes  into  the  cavity  of 
the  thorax.  In  this  way  a  purulent  and  often  fatal  pleuriris  is 
set  up,  or,  if  the  cavity  communicates  with  a  large  bronchus, 
pyopneumothorax  is  established.  This  result  may,  of  course, 
be  prevented  by  previous  pleural  adhesions,  and  if  the  gangrene 
then  attacks  the  pleura,  tlie  process  may  extend  to  the  wall  of 
the  thorax  and  the  diajihragm,  and  open  either  into  the  cavity 
of  the  abdomen,  or  upon  the  external  surface  of  the  body.  In 
the  latter  case  subcutaneous  emphysema  may  be  produced 
(Weinberger),  or  the  purulent  matter  may,  as  Stokes  has 
described,  follow  the  course  of  the  connective  tissue  as  far  down 
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as  tlie  scrotum.  If  the  opening  penetrate  the  skin,  and  the  con- 
tents of  the  gangrenous  cavity  be  then  sufficiently  evacuated, 
complete  recovery  may  follow,  as  has  been  observed  by  Roki- 
tansky. 

Diffuse  gangrene,  which  occurs  less  frequently,  may  either 
proceed  fi-om  the  cii-cum scribed  fonn,  or,  from  the  very  start, 
may  be  developed  in  a  diffuse  manner.  In  the  latter  case  it  is 
usually  formed  from  gangrenous  inflammation  of  the  lung  tissue 
in  the  neighborhood  of  a  cavity  containing  a  putrid  mass,  the 
cavity  itself  being  either  a  dilated  bronchus  or  a  space  in  the 
lung  tissue.  More  rarely  it  proceeds  from  pneumonia  with  pur- 
ulent infiltration.  In  this  case  the  parenchyma  presents  a  tissue 
infiltrated  with  discolored  and  stinking  fluid,  and  broken  down 
into  brownish-green  or  blackish,  boggy,  shreddy,  or  pap-like 
masses,  which  have  no  accui-ate  line  of  demarkation,  but  gradu- 
ally merge,  through  the  medium  of  a  zone  t)f  jiurulont  infiltra- 
tion, into  hepatized,  cedematous,  or  healthy  lung  tissue.  Within 
s\ich  a  centre  of  mortification  one  often  finds  one  or  more  cavi- 
ties filled  with  stinking,  discolored  ichor. 

Diffuse  gangrene  appears  to  occur  more  frequently  in  the 
upper  than  in  the  lower  lobe,  and  attacks  the  greater  part  of  the 
lobe,  sometimes  even  the  wliole  of  it.  Banks  reports  the  case 
of  a  phthisical  man,  set.  thirty-six,  in  wliom  the  lung  in  its 
entirety  was  found  in  a  state  of  putrefaction. 

Recovery  never  occurs  in  these  cases,  as  all  attempts  at  reac- 
tive inflammation,  w^hich  might  lead  to  the  formation  of  a  cap- 
sule surrounding  the  centre  of  disease,  are  wanting.  Hemor- 
rhages, perforation  of  the  pleura,  etc.,  also  occur  here ;  but  the 
patient  usually  dies  from  the  severity  of  the  general  affection, 
without  the  intervention  of  these  fomiidable  complications.  The 
hronchial  glands  are  generally  swollen,  and,  in  case  of  exten- 
sive disease,  transformed  into  masses  of  gangrenous  softening. 

Symptomatology. 

Laennec  is  quit«  justified  in  saying  that  the  symptoms  of 
gangrene  of  the  lung  are  very  variable,  and  differ  essentially  at 
different  stages  of  the  disease.     This  depends  partly  upon  the 
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oi  the  daaeaae  which  generally  precedes  the  gangrene^  and 
paitlj  upoD  its  mode  of  spreading,  the  amount  of  tiasae  it 
destroys,  and  whether  a  communication  has  been  established 
with  a  large  bronchos.     It  is  only  by  the  occurrence  of  the  last 
circumstance  that  the  diagnosis  is  made  certain,  as  then  only  aiv 
the  products  of  the  gangrenous  centre  brought  to  light  through 
the  bronchi.    The  sputa  of  these  patients  siipply  such  very  cliar- 
acteristic  signs  that  we  cannot  refrain  from  describing  them  m 
detaiL 

The  sputum  which  belongs  to  gangrene  of  the  lung  is  a  gr»^D- 
ish-gray  or  brownish-colored  fluid,  with  an  oflFensive,  swtvtish, 
pungent,  sickening,  putrid,  or  even  fecal  smell,  which  some- 
times disapj>ears  when  the  sputa  have  been  standing  some  honn 
in  the  spitting-cup,  as  the  gases  which  cause  the  smell  have  thus 
time  to  escape  from  the  fluid.  Forced  expiration  and  coushinc 
^•ield  the  same  disgusting  smell  as  the  fresh  sputa.  Geiii^raLr 
the  smell  persists  throughout,  but  it  may  disappear,  without  the 
use  of  any  special  medicaments,  for  some  da3's,  or  even  weeki. 
and  then  reappear.  It  sometimes  happens  that  the  smell  accom- 
pany iug  the  cough  prect-des  the  expectoration  of  the  characwr- 
istic  sputa  by  some  days. 

The  amnifut  of  the  sputum  thrown  out  is  very  variable :  wlifli^ 
the  secrt^tion  is  abundant,  it  may  reach  from  100  to  2<M)^  orerefl 
as  high  as  iJOO  Cc.     According  to  Traube,  this  amount  depend* 
on  the  constant  irritation  set  up  in  the  bronchi  by  the  passa;>'0( 
tlic  f'j»'ctt'd  gangrenous  masses. 

Thrrr  separate  layera,  loelJ  defined  one  /ram  the  other,  imj 
be  recognized  in  the  sputum  as  it  lies  in  the  spitting-cup:  li* 
■uppermost,  covered  with  a  quantity  of  thick  froth,  is  of  a  dirtf. 
o])ai|ui>.  yrllowish-giepn  color,  and  consists  of  gray  or  ptw« 
])iiiuK*iit  inui'us  hi*n'  and  there  collected  together  into  loBj* 
The  iitiifflh'  hn/er  is  white,  or  colorless  and  translucent,  contii*^ 
a  qnantiry  of  albumen,  is  serous  in  consistence,  and  is  tra 
with  llnating  shreds  of  mucus.  The  lowei-t  strati/ m  pn 
puniii'ut  spdinicnt,  green,  yeilowish,  or  often  brownish  in 
ill  it  III'  soft  yellow  or  brownish  very  stinking  lumps,  vary 
size  fioin  a  lieiiiji-seKl  to  a  bean,  and  also  many  blackish  fl 
probab]}'  shreds  of  lung  tissue.     Sometimes,  when  slight  ben 
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rhages  have  occurred,  the  entire  sputum  is  slightly  colored 
brown,  or,  when  copious  bleeding  has  taken  place,  it  may  be 
quite  black,  like  decomposed  blood.  The  sputa  of  gangrene  of 
the  lung  are  then  to  be  regarded  as  made  up  of  products  which 
come  both  from  the  gangrenous  centre  and  from  the  altered 
bronchial  mucous  membrane. 

Leyden  and  Jaflfe,  who  instituted  exact  chemical  investiga- 
tions of  the  subject,  found  that  the  freshly  ejected  sputum  reacts 
strongly  alkaline.  This  was  also  the  case  with  the  distillate, 
and  was  therefore  considered  to  depend  upon  volatile  alkaline 
materials,  such  as  ammonia  and  the  allied  organic  bases.  After 
standing  a  long  time,  an  intensely  acid  reaction  is  set  up  by  the 
fonnation  of  volatile  fatty  acids  (butyric  acid).  Further,  a  num- 
ber of  products  of  the  decomposition  of  albuminous  bodies  and 
fats  can  be  found,  such  as  tyrosine,  leucine,  margaric  acid,  traces 
of  glycerine,  as  well  as  the  volatile  fatty  acids  already  men- 
tioned, and  also,  by  the  decomposition  of  the  nitrogenous  bodies, 
sulphide  of  hydrogen  and  ammonia.  Gamgee  found  lactic  acid, 
and  attributes  to  it  the  fetor.  The  greatest  share  in  the  produc- 
tion of  this  symptom  appears  to  belong  to  the  butyric  acid,  or, 
according  to  others  (Neukomm,  Lebert),  to  valerianic  or  capro- 
nic  acid. 

Microscopic  examination  shows  that  the  undermost  green  or 
yellow  stratum  of  thick  purulent  matter  consists  of  pus-cells 
and  their  detritus,  and  of  crystals  of  triple  phosphate.  The 
dirty  gray  or  blackish  shreds  of  lung  tissue  are  also  chiefly  com- 
posed of  a  mass  of  detritus,  upon  which  are  laid  granular  masses 
of  yellow,  brownish,  or  blackish  pigment,  and  here  and  there  a 
few  isolated  elastic  fibres.  The  soft  yellow  lumps  consist  of 
numerous  fat  globules  of  various  sizes,  and  a  number  of  acicular 
crystals  of  margaric  acid,  which  were  first  discovered  by  Vir- 
chow,'  and  are  now  found  in  all  decomposing  animal  matter. 
According  to  Traube,  they  occur  in  the  sputa  in  two  distinct 
forms,  namely,  as  short,  fine,  generally  isolated  crystals,  and  as 
long  thick  ones,  collected  together  into  bundles,  which,  by  the 
pressure  of  the  cover  glass,  easily  become  varicose.     Besides 
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these,  pigment,  probably  formed  from  the  coloring  matter  of  the 
blood,  and,  more  rarely,  some  elastic  fibres  may  be  fonnl 
From  a  superficial  examination  one  wonld  think  the  i^ntiie 
stratum  made  up  of  detritus  composed  of  finely  granular  sub- 
stance. In  this  part  Fischer '  found,  in  a  case  of  Traube's, 
numerous  partly  rod -shaped,  partly  rounded  vibriones,  vatiks 
going  active  movements  ;  to  these  Traube  attributes  the  prCHi^^ 
tion  of  tile  decomposition  in  the  bronchi,  which  would  appear 
an  adoption  of  Pasteur's  views. 

The  discoTcry  of  these  vibriones  Traa  afterwards  confirmed  by  Lejden  and  JtH^ 
who.  with  powers  of  600-1000  dianictera  (Hartnack),  were  al>]e  to  demonstita 
gninuli.-s  and  ruds  underguing  most  actire  movcmeuts  ILke  swarms  of  gnats,  not  od|| 
in  the  sputa,  but  nlso  post-mortem  in  the  bronchial  tubes,  which  seems  todispran 
tho  idoa  that  tliuy  arc  only  generated  in  the  sputum  after  its  expectArttioD. 
cording  to  Leyden  and  Ji»fT6,  the  length  of  the  rods  reaches  O.OOS-0.006  milliiti 
the  width  barely  0.001  millim.  B'>sidcs  these,  minute  thallus-Iike  threads  miN 
times  found,  with  as  many  as  three,  four,  or  more  distinct  joints,  each  consisting 
a  rod  such  as  we  have  just  desaribed.  Rows  of  granules,  which  are  amngtdil 
long,  thready  chains  like  a  rosary,  ore  also  found.  With  the  addition  of  iudioettl 
granules,  and,  in  part,  the  rods  and  the  adhesive  material  connecting  tbenLM 
Wi;ll  as  Ihi^  contents  of  the  tlioil us  threads,  become  colored,  wldle  their  limitiif 
meml'ranca  remain  free. 

The  color  is  yellowish-brown  or  pur}>lish-rcd,  but  seldom  clear  blue.  The  col* 
ing,  their  structure,  as  also  their  peculiar  swarming  movements,  entitle  ui  to  ngui 
these  strurturea  as  plants,  namely,  fungi.  Yet,  according  to  JaffC,  the  gubiUa* 
which  is  colored  is  neither  cellulose  nor  amylum,  since  neither  treating  it  withe* 
centrated  sulphuric  acid,  nor  boiling  with  weak  sulphuric  acid,  nor  digofting  «>A 
saliva,  can  convert  it  into  sugar.  In  like  manner,  tlie  failure  of  the  lanthoprot* 
acid  ti-st  speaks  against  its  beinfi  a  proteinic  suljstancc.  Leydcn  and  Jafff'  dcsciiW 
the  funffus  as  LrpMhrix  pulmtmalu,  and  regard  it  as  a  degenerative  deriTiti«<" 
I;i'|it"tliri.'t  buccalis.  n.i  both  their  frranulcB  and  their  rods  correspond  pretty  wsl 
and  tiiL?  same  reaction  with  iodine  occurs  with  both. 

Il-,sides  the  ivljove.  the  same  autliora  found  another  delicate  funsjjus'  formal  rf' 
thread  spirally  coiled  up,  the  elements  of  which  manifest  most  active,  wavy, 
like  movements,  in  which  they  Bometiraea  appear  to  draw  themselves 
These  give  no  reaction  with  iodine,  and  they  are  not  found  with  Leptothrii 
cnlis  in  the  mucus  of  tlie  mouth,  but  Lsyden  and  Jafff  found  them  once  it 
dejections  of  a  child  suffering  from  cholera.     Another  leas  constant  fona  is 
up  of  pretty  thick  threads,  consisting  of  two  or  more  long  joints,  0.01-0.08 1 


rmedrf' 
avy.  diit'fl 


'  Berl.  klin.  Wochenschr.,  18C1,  No.  17. 
•  L.  c, .  p.  49fi,  Fig.  2, 


SYMPTOMATOLOGY.  419 

length,  and  0.002  mm.  in  breadth  (1.  c.  Fig.  3).     These  undergo  eel-like  move- 
menta,  and  their  nature,  whether  vegetable  or  animal,  is  yet  doubtful. 

Traube '  has  expressed  the  opinion,  with  reference  to  the 
process  of  decomposition,  that  the  latter  bears  a  close  relation 
to  rotting  or  putrefaction,  which  readily  occur  under  the  com- 
bined influence  of  air,  moisture,  and  a  certain  temperature,  in  all 
lifeless  animal  tissues,  which  fact  is  supported  by  the  experi- 
ments of  Leyden  and  Jaffe. 

They  allowed  ordinary  purulent  mucous  sputum  to  rot  in  the  open  air,  and 
thereby  obtained  changes  and  decompositions  such  as  take  place  in  pulmonary  gan- 
grene. The  sputum  separated  itself  into  the  well-known  three  layers,  the  smell 
became  fetid,  and  in  the  whitish  fragments  of  the  under  layer  could  be  demon- 
strated free  fat  globules,  needles  of  fatty  acids,  and  a  copious  supply  of  germs  and 
threads.  But  in  these  the  iodine  reaction  was  wanting.  This,  however,  appears  to 
depend  less  upon  the  kind  of  fungus  than  upon  its  ])lace  of  origin,  for  even  masses 
from  gangrenous  centres,  which  have  been  kept  in  water  for  some  time  after  their 
removal  from  the  body,  lose  their  power  of  producing  the  iodine  reaction. 

Tliese  conditions  of  putrefaction  are  found  in  the  stagnation 
of  thin  fluid  secretions,'  in  the  bronchi  or  bronchiectatic  cavities, 
as  also  in  the  dead  piece  of  lung  tissue.  Here  the  germs  of  the 
Leptothrix  seem  to  find  a  soil  suitable  to  their  development,  and 
then  give  rise  to  further  decompositions. 

To  the  accompanying  symptoms  belongs  a  racking  cough, 
which  destroys  the  rest  at  night.  It  is  caused  by  the  presence 
of  the  gangrenous  masses  that  have  found  their  way  into  the 
larger  bronchi.  On  this  account  the  patient  lies  instinctively  on 
the  affected  side,  with  the  upper  part  of  the  body  high  or  low, 
according  as  tlie  centre  is  situated  in  the  upper  or  lower  lobe  of 
the  lung,  because  in  this  position  the  putrid  matter  cannot  flow 
into  the  sensitive  bronchi,  and  thus  the  irritation  producing  the 
cough  is  reduced  to  a  minimum.  Rupture  of  a  blood-vessel,  and 
Jicemoptysis  which  threatens  life,  may  result  from  the  intensity 
of  the  cough,  but  it  may  also  be  traced  to  the  gangrenous  erosion 
of  a  vessel.     When  such  complications  as  pleurisy,  pneumonia, 

'  Med.  minik.  1862,  p.  41. 

*  According  to  Traribe,  the  thin  flaid  nature  of  the  secretion  is  necessary  for  the 
prodnction  of  gangrene,  and  to  this  circumstance  he  ascribes  the  fact  that  the  hard, 
dry  prodaots  of  caaeons  pneumonia  seldom  pass  into  gangrene. 
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pyopneumothorax,  or  extensive  infarction  occur,  the  patient 
complains  of  stitch  in  the  side  and  great  dyspnoea.  By  means 
of  putrid  masses  being  occasionally  swallowed,  catarrh  of  the 
stomach,  loss  of  appetite,  and  tomiting  may  come  on,  and  very 
often  severe  and  weakening  diarrhoea.  Either  at  the  beginning 
or  during  the  course  of  the  disease,  symptoms  of  fever  appear, 
with  very  high  temperature,  rapid  pulse,  etc.,  and  this  con- 
dition soon  passes  into  one  of  asthenia.  The  lightness  or  sever- 
ity of  the  general  symptoms  is  undoubtedly  to  be  attributed  to 
the  greater  or  less  absorption  of  the  decomposed  matter,  for  the 
fever  often  easily  assumes  a  septicsemic  character. 

The  physical  signs  afford  nothing  very  characteristic  of  gan- 
grene of  the  lung ;  the  foremost  is  the  fact,  that  a  given  part  of 
the  lung,  wliich  previously  was  recognized  as  dull  and  infil- 
tiuted,  after  a  very  short  time  yields  an  amphoric  and  metallic 
respiratory  tone,  which  is  well  known  as  belonging  to  the  forma- 
tion of  a  pulmonary  cavity.  When  the  gangrenous  centre  is 
situated  in  the  lower  lobe,  where  the  secretion  is  not  constantly 
emptied,  so  that  the  cavity  becomes  quite  filled,  these  signs  dis- 
appear for  a  time  and  may  again  be  found  when  the  cavity  Sa 
emptied.  In  the  cases  where  diffuse  gangrene  commences  with 
putrefaction  of  the  secretion  contained  in  a  dilated  bronchial 
tube,  the  percussion  is  often  tympanitic  at  the  commencement, 
and  afterwards,  indicating  progressing  inflammatory  infiltration, 
it  becomes  non-resonant.  At  the  same  time  auscultation  gives 
at  first  indefinite  breathing  sounds,  with  rhonchi,  and  subse- 
quently bronchial  breathing,  or,  with  the  supervention  of  gan- 
grenous destruction,  cavernous  phenomena. 

Progress  of  the  Disease. 

Cases  of  circumscribed  gangrene  of  the  lung  occur  in  which 
the  patient  may  feel  quite  well  for  some  time,  even  for  weeks, 
and  going  about  may  be  quite  free  from  fever  and  may  eat  with 
good  appetite.  Gradually  he  becomes  pale,  affected  by  slight 
physical  efforts,  and  easily  tired.  His  friends  are  struck  with 
his  delicate  appearance,  his  brilliant,  sunken,  and  languid  eye, 
and  his  weak  and  trembling  voice,  while  at  the  same  time  hia 
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pulse  is  small  and  somewhat  slow.     With  the  iacreasingly  fetid 
^ata  gradually  appear  symptoms  of  intense  fever.     Or  the  dis- 
ease may  follow  anr>ther  course  ;  very  severe  fever,  with  charac- 
teristic symptoms,  to  be  described  presently,  may  suddenly  cut 
short  the  period  of  immunity  from  suffering.     Or  in  other  cases, 
wherf  the  gangrene  follows  a  hemorrhagic  infarction  or  a  circum- 
scribed pneumonia,  it  may  remain  a  considerable  time  unrecog- 
nized, since  the  symptoms  of  the  original  disease — stitches  in  the 
ade,  cough,  dyspna?a,  as  also  some  of  the  physical  signs— are 
in  no  way  altered  by  the  intervention  of  the  gangrene.     Doubt- 
less suspicion  may  be  aroused  by  the  sudden  falling  off  in  the 
paticnt*s  strength,  by  collapse,  or  asthenic  fever  with  small,  fi-e- 
quent  pulse.     But  the  communication  of  the  gangrenous  centre 
with  a  bronchus,  and  the  evacuation  of  its  contents,  first  betray 
the  tme  nature  of  the  disease.     When  death  follows  from  the 
primary  disease,   before   the  escape  of   the    gangrenous    mass 
has  taken  place,  the  gangrene  may  remain  quite  unrecognized 
during  life.     Generally  speaking   the  disease  commences  with 
a  rigor,   which  is  commonly  repeated    several   times,   and  is 
followed  by  an  irregular  type  of  fever  with  remissions  and 
exacerbations.     As   long   as    the    strength    remain.^   good    the 
puJse  is  strong  and  hard,    and    the   general    constitution   not 
roach  affected.     When  the  disease  is  very  intense   (as  follows 
an  enormous  absorption  of  purulent  matter  by  the  blood-  or 
lymph-vessels),  or  when  it  lasts   a  very  long  time,   the  fever 
alwayji  assumes  the  asthenic  character:  the  pulse  l>ecomes  fi-e- 
quent,   small,    soft,   and  dicrotous ;  the  patient   rapidly  loses 
strength  and  llesh ;  the  face  becomes  pale,  livid,  and  sunken-, 
the  tongue  dry  and  furred,  and  profuse  cachectic  sweats  appear  ; 
^lif  appetite  completely  fails  ;  colliquative  diarrhoea  is  added, 
and  the  collapse  becoming  more  and  more  obvious,  an  early  end 
ffiay  be  expected.     Sometimes  a  patient  falls  into  a  typhoid  con- 
dition, which  usually  continues  until  his  death.     Even  the  last 
t described  unfavorable  course  may  occasionally  be  interrupted 
'' a  semblance  of  improvement,   such   as  intermission  of  the 
''er,  increase  of  strength,  etc;  this,  however,  is  generally  of 
short  duration,  and  the  patient  returns  to  his  former  condition. 
^  these  cases  a  copious  evacuation  of  the  gangrenous  products, 
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or  an  amelioration  of  their  injurious  effects  upon  the  genenl 
system,  and  a  temporary  cessation  in  the  spread  of  the  gangnae 
may  take  place,  as  tlie  result  in  many  cases  of  a  rational  mode 
ol'  troutnient. 

Diffuse  gangrene  usually  runs  its  course  with  the  most  serere 
geiiHi'al  symptoms :  asthenic  fever,  t;niall,  weak,  dicrotous  p' 
rapid  prostration  of  strength,  colliquative  diarrhoea,  and  fa 
tongue,  to  which  quiet  delij-iuni  may  be  added ;  tinally  foil 
stupor,  coma,  and  death.  In  these  cases  only  the  history  of  the 
previous  illness,  and  the  sudden  turn  it  takes,  can  lead  \o  % 
diagnosis ;  for  I  have  often  observed  that  when  death  follows 
quiclvly,  as  in  a  couple  of  days,  and  when  the  patient  becomes 
rapidly  collapsed,  the  expectoration  and  the  characteristic 
are  wanting.  Suinetinies  the  disease  is  bi'irayed  by  the  sti 
breath  enaitted  dui'iug  coughing  or  on  forced  respiration. 

Complications  and  Termination. 

Hernorrhage  may  occur  in  the  course  of  gangrene  of  thelunff 
as  the  result  of  tlic  erosion  of  a  vessel  which  has  not 
obliterated.  According  to  the  size  of  the  vessel  the  spuu 
become  colored  either  brownish  or  blackish-red,  like  putrefying 
blood.  The  bU'ediiig  but  rarely  hastens  death  by  frequent 
occurrence  or  copious  effusion,  and  still  more  rarely  does  th* 
pati<^nt  actually  bleed  to  death. 

Wlu'ti  situated  at  the  jieriphery  of  the  lung  the  gangretw 
may,  by  perforation,  set  up  purulent  and  rapidly  fatal  plcutit^y 
which  can  be  easily  recognized  by  its  well-known  signs :  frictioJ 
rounds,  dulncsc*,  diminished  respiratory  murmur,  and  absence  ol 
vot-al  fremitus,  etc.,  etc.     Or,  by  the  simultaneous  escape  of  :i';r, 
pneumothorax  may  be  developed,  which  commonly  cans*- 
patient  to  ci>mi)lain  of  rapidly  increasing  and  severe  dysj 
and  sidfocation,  \\'hich  quickly  puts  an  end  to  life.     That  ^u<  u 
cases  may  run  a  favorable  course,   is  proved   by   the  num 
that  are  found  in  the  literature  of  the  subject.     It  has  air- ; 
beim  mentioned  that  a  gangrenous  centre  may  break  through 
thoracie  wall,  empty  its  contents  externally,  and  even  then 
patient  g«"t  well;   and  also  that  from  such  a  perforation  es 
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e  empJiysema  of  Ihc  edhdar  tissue  may  occur,     ^j  means  of 

rfonition  into  the  thoracic  wall,  a  soft,  fluctuating>  often  tense, 

tic,  discolored  tumor  may  arise  in  some  distant  part  of  the 

ly,  which,  by  the  contained  air,  may  yield  a  tympanitic  tone 

•percussion,  and  may  bo  accotnpunied  by  hectic  fever.     The 

elling  may   break,   and   give  exit  to  its  stinking  contents. 

every  under  such  circunistances  has  not,  so  far  as  I  know, 

n  observed.     When  it  perforates  into  the  abdominal  cavity 

ere  symptoms  appear :  distention  of  the  belly,  intense  tender- 

,  considemble  collapse,  and  soon  death. 

The  ordinary  and  most  frequent  terminatimi  of  the  disease  is 
th,  which  may  occur  after  a  comparatively  short  time,  some- 
a  few  days.  This  happens  in  cases  of  diffuse  gan/^reue, 
and  rapid  and  copious  absorption  of  purulent  matter,  and  in 
thost!  accompanied  by  dangerous  comjilications.  such  as  puru- 
lent peritonitis,  pyopneumothorax,  periroiiitis,  etc.  Generally 
dtath  does  not  occur  until  during  the  course  of  the  second  or 
third  Week,  or  in  some  cases  not  until  tive  or  six  weeks  have 
elapsed.  Under  such  circumstances,  when  no  complication  of 
kind  appears  to  cut  short  life,  death  conitiioiily  occurs  from 
leral  debility  and  hectic.  Yet  cases  are  known,  with  small 
Ires  of  gangrene,  in  which  the  disease  may  be  prolonged  over 
onths,  now  and  then  undergoing  a  change  for  better  or  for 
orse,  and  still  terminating  fatally.  TIere  the  extension  of  the 
igrene  comes  to  a  temporary  standstill,  tlie  sputa  lose  their 
tiirid  characters  and  become  more  muco-puruk'nf,  the  patient 
i'Ujmjves  in  strength  and  remains  vvitliout  fever  until  matters 
L'hange  again  for  the  worse,  and  all  the  signs  of  gangrene  reap- 
pear. 

Those  cases  behave  similarly  where  imperfect  recovery,  so  to 
sjK'ak,  has  taken  place,  that  is  to  say,  when,  after  the  evacua- 
tion of  the  contents,  the  gangrenous  cavity  becomes  lined  by  a 
pyogenic  membrane,  under  which  circumstances  tolerably  good 
health  may  be  enjoyed  for  years.     During  this  time  the  j>arient 
is  troubled  with  the  constant  expectoration  of  purulent  masses  ; 
afterward,  however,  new  putrid  decomposition  of  the  secretion 
in  the  cavity  may  call  forth  fresh  inflammation,  ulceration,  and 
gangrene  of  its  walls  and  their  vicinity,  which  linally  leads  to  a 
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fatal  termination.  In  other  cases  of  this  kind,  without  new  | 
grene  arising,  death  may  take  place  under  manifestations 
hectic. 

Complete  recotery  is  a  result  which   only  occurs  in  case 
where  the  centres   of  gangrene  are   small   and  circumscrib 
Tlie  foul  odor  of  the  sputum,  its  peculiar  grayish-green 
and  fluid  character  disappear,  instead  of  wliich  it  becomes 
low  and  pns-like.     With  these   the  various  other  syioptc 
above  described  cease ;  the  fever  leaves  the  patient ;  the  cough, 
becomes    less    troublesome ;    the    expectoration    diminisht^ 
quantity,   and  finally  disappears  altogether.     A  long  time, 
least  several  months,  must  pass  over  before  the  recovery  can  I 
regarded  as  perfect,  and  the  patient  quite  restored. 


Prognosis. 

As  would  appear  from  the  foregoing  paragraph,  gangrene! 
among  tlie  danyerous  lung  affections  ;  the  prognosis,  boweTi 
is  not  absolutely  unfavorable,  as  was  formerly  supposed,  sii 
recovery  is  nf>t  such  a  very  uncommon  occurrence. 

The  prognosis  cannot  be  determined  from  the  first  in  anfj 
case,  since  even  those  wliicli  are  ruiming  a  favorable  course  n»f 
sooner  or  later  terminate  fatally,  as  happens,  for  instance,  il 
those  cases  in  which  the  so-called  partial  recovery,  with  thl 
formation  of  a  ji^^ogenic  membrane,  takes  place.  In  dif^ 
gangrene  tlu'  ]>rognosis  is  positively  unfavorable.  In  the  r/f- 
eumsi'rihid  form  the  following  points  must  be  taken  into 
account,  in  order  to  determine  the  prognosis  in  each  individual 
case  : 

Besides  the  acfe,  constitution,  and  vigor  of  the  patient,  we 
should  take  into  consideration  the  various  causes  oi  this  trouble, 
that  is  to  sa_y,  the  various  diseases  in  the  course  of  which  the 
gangrene  occurs.     The  prognosis  is  unfavorable  in  cases  aris 
from  emboli  of  infected  or  ichorous  material,  in  those  occurr 
after  putrid  bronchitis,  bronciiiectasis,  and,  under  certain  circm 
stances,  after  pneumonia.     In  the  same  way,  diseases  dangejo 
in  tliemselves.  preceding  or  accompanying  gangrene,  render  I 
progMOsia  unfavorable. 
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Thus,  within  the  last  two  and  a  halt  years,  I  have  obserred  in  my  hospital 
Ipictice  five  casea  which  termiDatcd  fatalJy  in  thin  mauuur  ; 

1.  Cavity  of  the  lung.  2.  Carcinoma  of  the  oesophagus,  with  secondary  gan- 
grenous pDcumonia.  3.  Gangrtnoiis  pneumonia  in  a  dL-bilitatcd  [jroHtitutc  under 
tantmeDt  for  meuingitia.  4.  Gangrenous  [iiicuniuniu  in  rena]  diaeaae  (Morb. 
Brightii).  5.  Case  of  gangrene  in  a  debililatcd  man  suffering  from  suicidal  mauia, 
wbo,  during  moderate  winter  totnpemturL>,  iiaving  tjacaped  from  his  keeper,  leaped 
iaio  water  flowintf  through  the  yard  of  the  huspitaL  The  result  was  pneumonia, 
(onaiaatiiig  in  gangrene. 

Till'  situation  of  the  gangrenous  centre  is  also  of  importance 
for  tile  prognosis.  Tiiose  cases  where  the  di-sease  is  situated  in 
the  upper  lobe  are  more  unfavorable  than  when  the  lower  lobe 
is  attacked,  which  doubtless  depends  upon  the  tendency  of  the 
putrid  matter  to  flow  down  from  the  bronchi  of  tlie  upper  into 
those  of  the  lower  lobe.  In  such  cases  one  may  find,  as  has 
been  already  mentioned,  numerous  scattered,  more  or  less  exten- 
ove,  secondary  centres  of  gangrene  in  the  lower  lobe. 

Tims  Tjcyden  and  Jafff,  in  the  descri|>tion  of  their  sevfn  cases,  which  has  been 

frfqumtly  referred  to,  report  that  three  in  which  tire  upper  iobe  was  attacked  ran  a 

fital  cfiurse;  of  the  remaining  four,  in  which  tlie  gangrene  was  situated  in  the 

Mit!  lobe,  two  ciises  were  cumpletely,  oDC  incompletely,  cured,  aud  the  foui-th  was 

sing  favorably  after  the  treatment. 

Further,  the  size  of  the  gangrenous  centre,  as  may  be  discov- 
'ered  by  the  physical  signs,  tlie  presence  or  absence  oi  ferfi\  as 
also  the  light  character  and  duration  of  tlie  latter,  are  of  impor- 
tance with  regard  to  the  result,  as  is  also  particularly  the  char- 
actHr  of  the  sputnm,  which  in  favorable  cases  loses  its  fetor, 
diminishes  in  quantity,  and  assumes  a  more  pus-lik<»  aspect. 
Lastly,  the  complicafidns  have  also  their  iniportanc<'  in  this 
question.     Pleiiritis,  pj'-opneumothorax,  ]ieritonitis,  partial  per- 
foration of  the  wall  of  the  thoi-ax  witli  gravitation  of  the  pum- 
g    lent  matter,  vomiting,  and  diarrhcea,  r<>nder  t\n'  prognosis  in  the 
^^fegbest  degree  unfavorable  ;  so  also  does  hfenioptysis,  either  by 
^^ducing  the  strengtii  of  the  pati«'nt,  or  by  its  intensity,  causing 
;ath  directly.     I  must  here  remark  that  slight  bircdings  ni;i y 
ccnr  in  cases  which  are  running  a  favorable  course,  as  1  have! 
nyself  twice  seen,  when  the  patient  feels  comijaralivi^jy  well, 
and  the  fetid  sputa  are  wanting.     In  these  cases  it  comes  from 
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the  vascuJar  granulations  which  spring  up  over  the  inner  wall  of 
the  cavity,  and  has  no  signitication  of  importance. 


Diagnos-is. 

Small  gangrenous  masses,  or  larger  ones  which  do  not  can- 
municate  with  a  bronchus,  or  which,  fi-ora  some  other  cauie, 
cannot  discharge  their  contents,  are  out  of  reach  of  diagnosis. 
Sonietinies  indeed  the  gangrene  betrays  itself  by  the  fetor  of  the 
breath  during  forced  expiration  or  cougliing,  before  the  chanfr 
ttristic  sputum  appears.  Of  course  the  condition  of  the  month' 
and  fauces  must  be  investigated  by  a  most  searching  examim*, 
tion,  to  ascertain  that  the  fetor  does  not  depend  upon  cariou 
teeth,  gangrene  of  the  mouth,  tonsils,  or  throat,  or  upon  gzsb^ 
For  the  characteristic  smell  of  the  sputum  does  not  necessarily' 
point  to  gangreni'  of  the  hing,  but  only  proves  that  a  proce^of 
decomposition  or  putrefaction  is  going  on  in  some  part  of  thr 
respii-atory  organs,  vvhicrh  may  be  the  interior  of  closed  broncM 
as  well  as  tlie  parenchyma  of  the  lung  itself,  as  has  been  showi 
by  Dittrich  and  Traube,  who  specially  ca.lled  attention  to  the 
formiT  of  these  conditions.  In  puirid  bronchitis  and  in  tta 
stagnant  contfuts  of  hroncliievtatic  cavities  the  same  decorapo* 
tion  is  found  wliich  now  and  then  yields  stinking  sputa.  Tb« 
soft,  whitish-red  plugs,  above  described  as  occurring  in  the 
undt-rmost  layer  of  the  sputum,  with  acicular  fat  crystals  ind 
lepfothrix,  may  occur  as  well  in  one  process  as  in  the  other,* 
hmg  us  the  requirements  necessary  for  their  production  aw 
pi-esent,  namely,  a  lengthened  delay  in  the  evacuation  of  th* 
sputa.  Indi^pd  tliese  plugs  may  be  wanting,  according  W 
Traube.  «'v<'ti  in  gangrone  of  the  lung,  when  the  expectoration i* 
easily  dislodged,  and  wlien  a  spacious,  funnel-shaped  cavilV, 
with  a  wide  opening  is  present.  The  diagnosis  then  may  can* 
S(imp  embarrassment,  particularly  as  putrid  bronchitis  msf 
sometinii's  commence  with  a  rigor  and  stitch  in  the  side,  m&y 
be  accompanied  b}'  hemorrhage,  and  even  without  the  interven- 
tion of  gangrene  may  tenninate  fatally.  In  order  to  distingaiA 
the.'se  affections  differentijijjy,  we  must  bear  in  mind  the  follow- 
ing points.     In  onler  to  determine  that  the  decomposition  take* 
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place  in  the  parenchyma  of  the  lung,  and  not  in  the  uninjured 
bronchi,  it  is  necessary,  by  means  of  physical  examination,  to 
prove  the  existence  of  some  pulmonary  disease,  such  as  infiltra- 
tion of  the  lung  tissue,  since  in  putrid  bronchitis,  or  when  the 
secretion  of  bronchiectasis  is  decomposed,  dulness  on  percussion, 
broncliial  breathing,  sibilant  rhonchi,  and  in  the  first  (bronchitis) 
amphoric  sounds  are  quite  wanting.  When  the  gangrenous 
focus,  however,  has  a  more  central  position,  or  is  of  small  size,  so 
that  auscultation  and  percussion  give  no  abnormality,  the  dis- 
tinction is  attended  with  much  difficulty.  In  such  cases — as 
indeed  in  general — the  occurrence  in  the  sputa  of  constituents  of 
destroyed  lung  tissue,  such  as  gray  or  blackish  shreds  of  paren- 
chyma, with  elastic  fibres  arranged  in  the  well-known  manner,  is 
of  the  greatest  importance.  Often,  indeed,  the  elastic  fibres  are 
quite  wanting,  as  they  also  may  be  broken  up  by  the  gangrenous 
process,  so  that  one  must  depend  on  the  "ii-regular,  elongated 
gray  shreds,  of  tinder-like  consistence,  crossed  by  blackish  points 
and  lines,"  as  described  by  Traube,  which,  under  the  micro- 
scope, are  found  to  be  composed  of  "amorphous  strongly  refract- 
ing substance,  with  great  quantities  of  thick-set  but  fine  mole- 
cules of  black  pigment."  The  diagnosis  is  made  quite  certain 
when  at  the  seat  of  a  dense  infiltration,  in  a  short  time,  while  the 
case  is  under  observation,  the  signs  of  a  cavity  become  devel- 
oped, and  fetid  expectoration  at  the  same  time  appears. 

From  abscess  of  the  lung  gangrene  may  be  distinguished  by 
the  absence  of  the  peculiar  bad  smell  in  the  fresh  sputum  of  the 
former,  which  contains  less  mucus,  and  is  more  simply  pus-like 
in  nature,  first  assuming  a  disagreeable  odor  some  time  after  it 
has  been  ejected.  In  abscess,  moreover,  irregular  villous  pieces 
of  lung  tissue  of  a  blackish  color  make  their  appearance,  which, 
under  the  microscope — in  contradistinction  to  gangrene  of  the 
lung — consist  of  abundant  elastic  tissue,  with  yellow-brown  and 
blackish  amorphous  and  crystalline  pigment. 

A  purulent  exudation  in  the  pleural  cavity,  perforating  the 
lung  and  causing  stinking  sputa,  must  be  distinguished  from 
gangrene  of  the  lung  with  perforation  of  the  pleura  and  pyo- 
pneumothorax by  the  course  of  the  disease,  and  by  attention  to 
the  various  changes  in  the  physical  signs. 
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TREATMENT. 

Since  comparatively  good  results  have  been  obtained  by 
Scoda,  Traube,  Leyden,  and  others  in  the  treatment  of  gangrene 
of  the  lung,  we  should  not  stand  idly  by  with  folded  arms.  Of 
course  the  earlier  modes  of  treatment  as  adopted  by  Laennec— 
leeches,  cold  to  the  head,  with  sinapisms  and  blisters — are  of  ik> 
value. 

The  indications  for  treatment  are  the  following : 

1.  Prophylaxis  comes  into  question,  since  it  reminds  ua  to 
attempt  to  diminish  the  amount  of  the  secretion  in  bronchor- 
rhcea  and  bronchiectasis,  to  strive  against  the  decomposition  of 
the  secretion,  and  to  have  a  regard  to  its  timely  evacuation. 
This  is  accomplished  on  the  one  hand  by  the  well-known  bal- 
samic remedies,  and  upon  the  other  by  expectorants.  Decom- 
position must  be  combated  by  improving  the  sun-ounding  atmos- 
phere by  frequent  ventilation,  and  by  cleansing  the  mouth  daly 
with  fresh  water  or  disinfectant  remedies. 

As  gangrene  is  not  an  uncommon  affection  in  lunatics,  and 
depends  partly  upon  inanition,  partly,  as  many  believe,  upon 
unfavorable  hygienic  relations,  such  as  overcrowding  of  asy- 
lums, insufficient  ventilation,  and  want  of  outdoor  exercise,  th<» 
removal  of  these  pernicious  circumstances  lies  within  the  pro- 
vince of  prophylactic  treatment.  When  the  patient  refuses 
food,  artificial  feeding  must  be  undertaken  with  great  care,  in 
order  to  guard  against  the  introduction  of  foreign  bodies  into 
the  air-passages.  Also  in  affections  of  the  larynx,  where  the 
patients  are  often  nearly  choked  during  deglutition,  artificial 
feeding  by  means  of  an  oesophageal  tube  is  indicated. 

2.  In  the  treatmejit  of  the  disease  itself  the  following  re- 
quirements present  themselves : 

For  the  improvement  of  the  expectoration^  that  is  to  say, 
to  allay  its  fetor,  Traube  found  very  satisfactory  results  from 
acetate  of  lead,  wliich  he  recommends  every  second  hour  in 
doses  of  from  half  a  grain  to  a  gi-ain,  aqd  with  which,  when  the 
fever  has  considerably  subsided,  from  three-quarters  to  one  and 
a  half  grains  of  tannic  acid  should  be  taken.  Others  recom- 
mend chlorinated  lime,  from  fifteen  to  thirty  grains,  in  three  or 
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four  ounces  of  water,  in  tablespoonful  doses ;  oc  in  the  f oim  <d 
pill,  from  four  to  four  and  a  half  giains.  vith  from  ooe  aad  a 
half  to  three  giains  of  opium,  daily  (St<^Lesi.  Further.  dOtlondcr 
of  sodium  (Trousseau),  from  two  to  four  scruples  in  tiut^e  or  four 
ounces  of  water ;  also  purified  wood  charcoal :  mjiiii.  in  powder 
or  pill,  from  four  and  a  half  to  nine  grains  at  a  dose :  or  creo- 
sote  water,  in  tea-  or  tablespoonf uls :  and  catttolic  acid,  frcm  four 
to  fifteen  grains  in  three  ounces  of  water,  in  labir^sp-xinfuU 
(Leyden),  or  less  advantageousiv  in  pills,  from  a  :iard  to  thpix- 
quarters  of  a  grain  four  or  six  times  a  day. 

The  efficacy  of  these  remedies  in  the  above-mentioned  direc- 
tion is  very  doubtful,  in  spite  of  the  manifold  recommendations, 
and  only  the  two  last  deserve  attention.  Whether  they  have 
any  direct  action  on  the  fetid  contents  of  the  Inng  b  not  yet 
ascertained  ;  for  I  think  that  neither  the  action  'according  to 
Leyden)  of  that  part  of  the  carbolic  acid  which  is  retain»:d  in  the 
mouth,  and  constantly  mixes  with  the  rt^ired  air,  nor  its  action 
upon  the  affected  part  of  the  lung  after  its  absorption  into  the 
blood,  is  great  enough  to  be  taken  into  consideration.  Its  only 
advantage  probably  depends  upon  the  fact  that  the  small  doses 
reacliing  the  stomach  and  intestine  there  prevent  the  evil  conse- 
quences which  might  arise  from  swallowing  the  purulent  masses 
as  above  described.  • 

The  treatment  by  inhalation  of  various  substances — as  first 
introduced  by  Scoda  for  gangrene  of  the  lung — which  come  into 
immediate  contact  with  the  diseased  part  of  the  respiratory 
organs,  has  a  very  different  effect,  and  distinctly  acts  as  a  disin- 
fectant. Although  the  fungus  is  not  destroyed  by  tins  means — 
as  has  been  proved  by  experiment  by  Leyden  and  Jaffe,  who 
allowed  among  other  things  turpentine,  chlorine,  and  chloride  of 
potassium  to  act  directly  on  the  slough — still  the  effect  of  these 
remedies  in  diminishing  the  fetid  sputa  cannot  be  denied  in  the 
face  of  practical  experience. 

Up  to  the  present  time,  besides  the  oil  of  turpentine,  as 
recommended  by  Scoda,  chlorine  water,  permanganate  of  pot- 
ash, carbolic  acid,  oxygen,  bromine  (three  grains  each  of  bro- 
mine and  bromide  of  potassium  to  three  ounces  of  distilled 
water),  have  all  been  used  with  this  object.    With  regard  to  the 
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efficacy  of  bromine  and  oxygen,  tlio  latter  of  which  is  recom- 
monded  by  L<:*yden  as  having  given  good  results,  1  havt  no 
experience.     Chlorine  water  can  only  be  used  in  small  domj 
(from  fifteen  to  eighty  minims  in  three  ounces  of  water),  since 
the  gas  evolved  is  iiTespirable  and  immediately  produces  congk 
Its  action  is  tlierefore  surpassed  b}^  that  of  other  remedies.  I 
have  treated  a  patient  with  permanganate  of  potassa  (from  amj 
and  a  liall  to  fifteen  giiiins  in  tlu-t^^  ounces  of  water),  witiiDUt 
any  result,  while  shortly  afterwards  he  was  fr»^ed  from  his  dis- 
agreeable sputa  by  means  of  tui-peiitine  inhalation.     The  failure 
in  treatment,  in  s2>ite  of  its  well-known  disinfecting  and  deodor- 
ising properties,  of  permanganate  of  potassa-,  is  probably  to  bf 
explaint'd  by  its  read}'  decomposition,  which  takes  place  in  the 
month  and  pharynx.     The  best  and  surest  results  are  to 
obtained  from  oil  of  turpentine  and  carbolic  acid.     The  latter : 
used  of  the  strength  of  from  eight  to  fifteen  grains  in  threaj 
ounces  of  water  sevenil  times  a  day.     Leyden,  who  recommend*] 
it,   uses  a  two  or  four  per  cent,  solution,  and  with  senatit 
patients  hides  the  disagreeable  smell  and  taste  with  mint  wat^r. 
AVith  reference  to  the  oil  of  turpentine  we  cannot  share  TraiilK^'*! 
fear,  which  induced  Itim  to  ascribe  to  it  a  peculiar  injurioMJ 
effect  upon  tho  reactive  inflammation  in  the  neighborhood  of  the] 
gaiignmous  centre.    This  remf*dy  can  be  used  according  to  the  J 
old  method,  a  few  teaspoonfuls  of  it  being  poured  on  warm  wat*j 
or  infusion  of  chanioniile,  and  the  vapor  simply  breathed    ItiM 
best  administered,  however,  in  the  form  of  spray,  to  be  inhaledl 
two  or  three  times  a  day.  for  five  or  ten  minutes  at  a  time,  bf  i 
means  of  an  atomizer,  in  doses  of  from  eight  minims  to  lialfli 
drnclmi,  in  tliree  ounces  of  water  or  salt  solution.     If  pain  in  the] 
iH'ud  and  vertigo  set  in,  as  sometimes  occur  with  the  inhalatioi 
of  turpentine,  or  if  it  excites  a  severe  coiigh,  or  if  the  carbolic 
acid  is  taken  into  the  body  in  such  quantities  tliat  the  uriw 
turns  a  brownish  color  and  poisoning  is  feared,  the  use  of  tin 
rcmcdii's  must  be  discontinued  and  other  tried  means  suU 
tuted  instead.     Ojipolzer  recommends   an   inhalation  madejj 
infusion  of  young  pine  shoots  (half  an  ounce  to  three  or 
water),  or  infusion  of  chamomile,  linden  flowers,  elder  flowf 
peppermint,  curled  mint,  sage,  or  other  leaves  may  be  also  us 
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len  lispiiioptysis  ofcurs  the  inlialations  are  of  course  to  be 
discontinued. 

The  indicatio  morbi  also  irapei-atively  demands  the  evacua- 
tion of  the  sputa  out  of  the  cavity. 

'6.  The  general  treaiment  lias  the  duty  to  perfoiTu  of  im- 
proving the  constitution  of  the  ]>atient  by  means  of  nourish- 
j  ing  diet,  bitters,  tonics,  iron,  decoctions  of  bark,  and  in  purulent 
absorption  by  the  use  of  disiiifeetants,  such  as  mineral  aeid.s, 
quinine  in  large  doses  repeati'd  a  few  times,  and  by  aleoholie 
stimulants.  In  cases  of  threatening  collapse,  excitants  such  as 
etlier,  camjilior,  musk,  are  indicated.  Moreover,  care  must  be 
taken  to  provide  a  good,  fresh,  dry  air,  rich  in  oxygen,  in  the 
ackrooni.  For  the  disinfection  of  the  sputa  and  the  removal  of 
the  smell,  which  is  unbearable  alike  for  the  patient  and  his 
att4^adants,  the  spitting-cup  should  be  purifii'd  witli  chloride  of 
lime,  carbolic  acid,  permanganate  of  potash,  and  even  under  the 
bed  of  the  patient  vesst4s  may  be  placed  which  contain  weak 
solutions  of  carbolic  acid,  and  by  means  of  an  atomizer  a  solu- 
tion of  pemmnganate  of  potash  may  Vh'  sprayed  round  the  room. 
4.  The  synipfomadc  trtatmeni  has  to  combat  against  the 
existing/erer,  which  is  best  accomplished  by  large  doses  of  sul- 
phate of  quinine. 

A  large  dose  of  a  narcotic  must  bf  administered  in  tlie  even- 
ing to  prevent  the  cough  which  often  disturbs  the  rest  at  night, 
wluli?  in  the  daytime  expectorants  give  the  best  results  by  aid- 
ing the  removal  of  the  secretion  which  irritates  the  bronchial 
mucous  membrane.     We  must  call  attention  to  another  point 
which  Leyden   brings   forward   with    m;ich   justice   and  force, 
namely,  in  reference  to  the  decubitus  of  tin-  jntient.     It  has 
already  been  remarked   that  tlu'   patient  instinctiv*>1y  assumes 
^ch  a  position   that  the  gangrenous   centres  will   occupj'  the 
Diost  depending  part  of  the  lung,  since  by  this  means  tlie  flow- 
iver  of  the  secretions  into  the  sound  bronchi,  and  their  cou- 
nt irritation,  will  be  avoided.     For  this  reason  care  must 
Ken  that  the  patient  does  not  go  about,  but  keeps  his  bed, 
1  is  particularly  important  for  all  those  cases  where  the 
enous  centre  is  situated  in  the  upper  lobe.     In  these  cases 
H     secretion,  especially  in  the  upiight  position,   (lows  down 
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from  the  bronchi  of  the  affected  part  into  the  sound  bronchi, 
and  there  sets  up  new  centres  of  inflammation,  wliich  go  on  to ; 
gangrene. 

Severe  heemoptysis  is  to  be  ti-eated  by  the  means  enumeraudj 
in  the  chapter  on  that  subject.  Slight  hssmoptysis  at  the  grantj 
lation  stage  deserves  but  little  notice. 

Catarrh  of  ike  stoTnach,  loss  of  appetite,  and  vomiting  an^l 
for  the  reasons  above  given,  best  treated  with  carbolic  acid,  u 
later  with  bitters.     For  the  catarrh  of  the  intestines,  beaidfl 
creosote  and  <'arbolic  acid,  tannic  acid  and  quinine  may  be  used, ' 
and  to  tliese  may  be  added  a  small  dose  of  t)pium.    I  hn  I 
exhibited  with  good  results  the  following  prescription :  B  Acidij 
tannici,   quinise  sulphatis,  aS  3iv.  ;  creosoti,   tiixv. ;  opii,  gr. 
viisa.  ;  glycyrrhizse,  q.  s.     M.     In  pil.  no.  80  div.     Two  nillt| 
every  two  hours. 
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It  would  be  beyond  the  province  of  this  work,  and  indeed 
impossible,  to  give  in  it  a  detailed  account  of  the  extraordinarily 
rich  literature  on  the  subject  of  the  new-growths  which  occur  in 
the  lung.  We  direct  those  who  take  a  special  interest  in  the 
subject  to  the  handbooks  of  pathological  anatomy  and  to  Vir- 
chow's  lectures  on  tumors  (Berlin,  1863-1805),  as  well  as  to 
Schmidt's  .Tahrbucher  der  gesammten  in-  und  auslandischen 
Medicin,  and  to  Canstatt's  Jahresberichte  and  their  continu- 
ation by  Virchow  and  Hirsch. 

As  a  general  rule,  i)rimary  tumors  are  rare  in  the  lung.  Lit- 
tle is  known  about  their  mode  of  origin.  They  occur  secondar- 
ily, spnMding  by  contiguity  from  the  neighboring  organs,  and 
pretty  frequently  as  metastases  from  distant  parts  of  the  body, 
by  means  of  the  intervention  of  the  blood  and  lymph  vessels. 

Pathological  Anatomy. 

When  the  new-growths  dependent  upon  syphilis,  leprosy, 
glanders,  and  lymphatic  enlargements  are  left  out  of  the  ques- 
tion, the  following  forms  occur  most  commonly :  Fibroma, 
Lipoma,  EncJiandroma,  Osteoma,  Cysts,  Sarcoma,  Myxoma, 
and  Carcinoma.  Many  of  these  are  of  little  practical  value, 
because  of  their  small  size  and  otherwise  minor  importance ; 
they  produce  no  symptoms  of  any  significance  for  the  general 
organisnT,  and  are  only  found  accidentally  after  death.  On  the 
other  hand,  there  are  some,  such  as  carcinoma,  which  show  them- 
selves by  most  impressive  signs,  and  consequently  must  be  con- 
sidered in  detail. 

Fibromata  of  the  size  of  a  bean  or  hazel-nut  are  rarely  met 
with  in  the  lung  singly,  or,  as  in  a  case  described  by  Morgan, ' 

'  Transact,  of  the  Pathol.  Soc,  1871,  "XXl.—  Virclum-IIindi,  Jahresberichte,  1871, 
IL,  p.  130. 
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in  great  numbers  varying  in  size  from  that  of  a  pin's  head  to 
that  of  an  olive.     Still  more  i-ardy  are  small  lipomatn  foond 
under  the  pleura  about  the  size  of  a  lentil  or  a  pea,  as  roundsd, 
slightly  flattened  tumors  (Rokitansky).     Enchoiulrouia  is  also 
only  found  in  some  few  isolated  cases  as  a  primarj'  afFectionof 
tlie   lung.     Jlore   frequently  it   occurs  secondarily  to  enchoB- 
dromata  of  the  bones,  aa  rounded,  irregular,  notched,  s! 
deiini'd  tumors  of  the  size  of  a  pea,  walnut,  or  eg^,  which 
sometimes  situated  under  the  pleni-a,  sometimes  placed  deeplj 
at  the  root  of  the  lung,  or  lying  between  two  lobes  (Lebert).' 
the  majority  of  cases  the}'  are  purely  h3'aline,  sometimes 
tially  or  entirely  calcified,'  or  even  densely  ossified.    Apart  fi 
the  ossifi«^ation  of  the  connective  tissue  in  carcinoma  and  sar*^ 
coma,   osteoma    occurs   as  an  independent    tumor,   sotnptimrt 
singly,  sometimes  multiple.    One  is  described  by  Virchow'aboat 
the  size  of  a  man's  fist,  situated  in   the  apex  of  the  left  Inog, 
growing  from  the  parenchyma  of  the  organ,  and  only  conewd 
by  pleura.     Tliere  are  also  sometimes  found  numerous  irregnlwi 
rnmid,  or  oblong  pca-sixed  grains  of  bone  tissue,  either  on  lln 
peripJK.ny  or  in   the  interior   of    the   lung.'      Tliey  somediMl 
assume  a  branched  form,  indicating  the  course   of  the  hTp* 
trophied  interlobular  connective  tissue,  and  present  a  strong, 
wiry  network.     Liischka  *  observed  in  the  inferior  lobes  of  hoti 
lungs  of  a  man  iigi.'d  tift}^  who  had  died  of  morbus  Brightii > 
region  about  the  si/e  ol  a  man's  hand,  which  was  composed  of » 
sfifF  network  made  uii  of  bmiy  tissue  and  granules  like  hnia 
sand.     As  this  network  followed  neither  the  course  of  the  I'r"" 
cIi!  nor  that  of  the  vessels,  Luschka  believed  it  to  be  the  rerua. ■ 
of  a  partially  ossifii^d  interlobular  infiltration.     A  similar  cii» 
of  hr.iiiclH'd  liony  focmation  is  described  by  Filrster,'  from  I/idJ* 
enbeck's  pathological  collection  in  Guttingen  ;  he  doubts,  ho'" 


'  PliyaioL  Tat  hoi.,  TI.,  p.  213. 

'  Fiii-Klrv,  Virchow's  Avchiv,   XIFI  ,  p.  106. — LanM,  Aim  dem  Ftans-JoMl 
Spital  in  Prag,  ISOfl,  p.  21  ft. 

^  Die  kronkhaften  Oeschwidote.  II.,  p.  102. 

*  Fiii-Hirr,  loc.  cit.,  p.  \{'irt.—  \\;ii/iur.  Arch.  f.  phyaiol.  Heilk.,  1850,  p.  411. 

•  Virchow'B  Archiv,  Ikl   X..  p.  500. 

'  ihid..  B(i,  xirr.,  p.  10,j. 
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ever,  the  inflammatory  nature  of  its  origin.  In  the  neighborhood 
of  cavities  similar  formations  of  bone  may  take  place  in  the 
indurated  tissue,  either  in  the  form  of  little  plates  or  branched 
canals,  which  may  be  packed  together  so  as  to  form  large  masses 
(Dibarder).' 

Cysts  are  very  rare  in  the  lung.  They  generally  belong  to 
the  class  called  dermoid  cysts.  The  accurate  examination  of  the 
individual  cases  suggests  with  much  probability  that  they  do 
not  commence  in  the  lung  itself,  but  rather  take  their  origin  in 
the  mediastinum,  and  subsequently  grow  into  the  lung  by  a 
gradual  process.  On  this  account  they  will  be  more  accurately 
considered  in  speaking  of  mediastinal  tumors.  At  the  autopsy 
of  a  man,  aged  twenty-nine  years,  Schmidt '  found,  in  the  lower 
and  middle  lobes  of  the  right  lung,  a  number  of  cysts,  some  of 
them  as  large  as  a  hen's  egg,  connected  with  one  another,  and 
containing  fluid ;  the  thin,  smooth  membrane  forming  their  walls 
was  covered  by  a  close  network  of  vessels.  Nearly  the  entire 
left  lung  was  transformed  into  a  hard  fibrous  mass,  the  size  of 
a  man's  fist,  in  which  were  scattered  numerous  cavities  about  as 
large  as  a  bean  or  grape.  As  to  the  nature  and  mode  of  forma- 
tion of  the  cysts  in  this  case,  little  is  known.  The  remains  of 
echinococci  were  not  found. 

Myxoma  is  found  but  rarely  in  the  lungs ;  on  the  other  hand, 
sarcoma  pretty  frequently,  both  occurring  only  secondarily, 
and  the  latter  genorally  when  the  primary  seat  of  the  growth  is 
in  the  bones.  For  the  lung  is  the  place  of  selection  for  the 
metastatic  appearance  of  osteosarcoma^  as  well  the  periosteal 
as  the  medullary,  in  which  latter  there  are  also  found  in  this 
situation  the  giant  cells  with  many  nuclei,  and  the  well-known 
mj-eloplax,  and  often  the  soft,  spindle-celled  sarcoma.  Carci- 
noma is  perhaps  the  form  of  tumor  most  frequently  found  in  the 
lungs,  the  various  forms— encephaloid,  melanotic,  scirrhus,  col- 
loid, and  epithelioma — all  lieing  met  with.  Generally  it  is 
secondary  to  carcinoma  of  the  mediastinum,  breast,  liver,  or 
bones,  and  not  uncommonly  appears  after  the  remo\'al  of  a 
tumor  from  the  breast,  or  from  the  bones  of  the  upper  or  lower 

•  L'Union  M(Sd.,  18(57.  Nr.  83. 

'  Nederland.  Weekblad  vor  Geneesk.,  1851,  p.  44. 
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extremities.  Epitlielioma  occnr.^  in  the  lung  after  a  similar 
t\imor  of  the  lip,  tongue,  cpsophagus,  trachea,  uterus,  orvuln. 
Cancer  is  seldom  primary  in  the  lung,  and  the  primary  ocntt* 
rencH  of  epithelioma  is  quite  denied  by  some  writers.  Rwvutlv. 
however,  undoubted  cases  of  raucroid  have  Ix^en  observetl  lij 
RindUeiseh '  and  Perls ; '  in  the  case  described  by  the  latt^T 
author  secondary  nodules  were  formed  in  the  pleura  twilh 
liemonlmgir  ])h;niritis)  and  also  in  tlie  dia]>lii-agTO,  rilw,  int«- 
tine,  sphenoid  bone,  and  fhuroid. 

Cancer  may  be  situated  either  in  the  deeper  parts  of  thelune, 
or  immediately  under  the  pleui-a.    When  secondary  it  is  nsnallf 
developed  in  both  lungs;  wlien  primary,  commonly  in  oiii',  bnt 
sometimes  in  boHi.     Tliua  Walahe  found  in  twenty -nine  case's  o( 
primary  cancer,  that  in  eighteen  only  one  lung  was  affected,! 
thirteen  cases  the  right,  and  Jive  tlie  left ;  and  Kohler,  of  tl 
one  cases,  found  only  one  lung  affected  in  twenty-three,  of  whidi' 
fifteen  were  the  right  and  e'iglit  the  left.     According  to  this 
relation  of  frequency  of  its  occuiTence  on  the  right  and  left  h<1« 
would  be  about  as  2^  or  2  : 1 ;  and  in  one  or  both  hings  it  wmilJ 
hi'  as  l.C  or  1.:} :  1.   Cancer  seems  to  occur  more  fivquentlyinnien 
tiian  in  women.     Ilasse  found,  that  out  of  twenty-two  case^  i 
only  live  were  women  and  seventeen  men.     Moreover,  acfflri(|j 
to  him,  the  ages  of  from  twenty  to  thirty  are  especially  liablft 

In  ]irim:iry  cancer  of  the  lung  the  growth  commoalj  ofCBSl 
in  the  form  of  a  few  nodules  attaining  the  size  of  a  cherry,  ^\ 
nut.  hen's  egg,  or  apple,  which  are  often  studded  with  extis* j 
sations  of  blood;  it  may  alfio  appear,  especially  in  g^wslj 
niiTuny  careinosi;*,  in  ver^-  nnnierous  small  nodules  the  size («*l 
]>ea,  or  even  in  the  form  of  extensive  infiltration  of  raedall*ff| 
cancer,  which  may  involve  a  half  or  two- thirds  of  a  lobe,  i>r< 
one  or  nuire  lobes,  and  thus  it  may  acquire  an  ajipearancel 
bling  in  a  striking  manner  gray  hepatization.' 

Doubtless  in  tliese  cases  the  tumor  takes  its  orie- 
interlobular  connective  tissue,  compresses  the  lc> 


'  Gewebelehre,  1873,  III,  Aufl.,  p.  404.  Antn. 
'  Virchow'8  Arch.,  Bd.  5(5,  p.  4^7. 
'  Bi>rh<niin.  Preii.'w.  TereiiiRzeitiinp,  K  F.,  1S63,  ^ 
Zeitschr.,  IT.,  4  and  5. — Skr^ecibt,  Virdiow's  Archir,  \ 
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U,  making  its  way  into  tlie  latter,  witlioat  the  epithclia  being 
onverted  into  the  elements  of  tlie  tumor.  According  to  Kiud- 
ieisch,  a  kind  of  secondary  inHaminution  of  the  neighboring  pai'- 
endiymii.  associated  witli  a  dry  cellular  iniiltration,  is  added  to 
the  above  in  the  lobules.  In  general  tiie  lung  parenchj'nia  is 
loimd  to  be  compressed  by  the  tumor,  and  atro}>hied  ;  or  when 
tlie  growth  is  small  it  may  remain  normal  in  tlus  respect,  tliough 
hyptTci'mic,  codeniatoiis,  and  p;eneral]y  deejily  pigiiu^nted.  The 
Tessfls  and  bronchi  often  remain  lung  uninjured,  but  they  are 
Bometimea  compi"essed  or  obliterated,  or  lilled  up  by  cancerous 
llias!?es  growing  into  and  jK^rforating  tlieir  walls.  Not  unconi- 
moQly  a  large  vessel  is  eroded,  and  then  si'vere  hemorrhage  may 
occur.  The  cancerous  ma^js,  according  to  its  variety,  appears  as 
yellowish  or  whitish,  at  times  soft,  hard,  or  gelatinous  nodules, 
from  which  occasionally  spring  thin,  white  canals,  filled  with 
tk  juice  of  the  cancer,  which  follow  the  course  of  the  lymph 
Testis.  The  broncliial  glands,  as  well  as  the  glands  of  tlie 
mediastinum,  are  lilled  with  cancerous  material. 

Sometimes  the  masses  in  the  lung  will  Im-  found  to  have  Bfift- 
caied  in  the  centre,  and  to  have  suiipui'Ltted  (Leliert),  presenting 
to yiew  extensive  abscesses,  or  they  niiiy  be  found  in  a  gangren- 
ous condition  (Stokes),  or  ossified.  After  they  soften  they  may 
perforate  the  pletiral  cavity,  or  may  ojien  into  a  bronchus.  Couj- 
nionly  the  grc^wth  spreatls  along  the  pleura,  more  randy  along 
tie  pericartlium  ;  it  then  produces  new  nodules,  or  leads  to  the 
^ht-sion  of  the  two  layers  of  the  phuira,  or  to  hemorrhagic 
effustuns  into  the  pleural  or  pericardial  sacs.  Occasionally 
fte  growth  implicates  the  chest  wall,  and  burrows  into  the 
Iftyers  of  its  tissue.  Primary  cancer  of  the  lung  may  give  rise 
fe  swondar}'  deposits  in  distant  oi-gans.  WIumi  the  tuiufir  is 
^wy  extensive,  the  heart  may  be  puslied  to  one  side,  or  back- 
*frards,  while  the  spleen  and  liver  may  he  displaced  downwards, 
is  case  the  affected  side  of  the  thorax  may  be  bulged,  and 
:ercostal  spaces  prominent. 

Sj/mrttoTiiatology. 

size  and  but  few  in  nnm- 
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ber  occur  in  the  lung,  or  when  on  accoant  of  their  ben 
they  have  no  marked  effect  on  the  general  constitution, 
run  theh-  course  without  symptoms.  In  large  tumors,  e^l 
ally  carcinoma  or  sarcoma,  the  patient  complains  first  of  afeiJ 
ing  of  constriction  and  pressure  in  the  chest,  as  well  as  of  dKrt-j 
ness  of  breath.  The  dyspncea  is  generally  at  first  insignifia4| 
and  only  brought  on  by  exercise.  It  increases  gradually,  affe 
the  patient  also  while  at  rest,  and  finally  may  grow  into  the  mcrtj 
intense  dyspua?a  or  nocturnal  orthopnoea.  Sometimes  tkul 
patients  complain  at  the  same  time  of  a  feeling  of  a  foreign  body ' 
in  the  throat,  of  pain  under  the  sternum  during  the  passage  ij 
food,  and  at  the  same  time  of  the  impossibility  of  swallowiog ' 
solids.  Darting  or  shooting  pains  are  commonly  felt  in  lie 
breast  or  hypochondrium,  and  the  patients  are  very  sensitive  ti> 
forcible  percussion.  Soon  to  these  symptoms  a  cough  is  added, 
which  is  sometimes  slight,  sometimes  distressing,  and  may  appeir 
in  paroxysms.  Generally  it  is  dry,  or  accompanied  by  a  slight 
frothy,  catarrhal,  or  tenacious  mucous  expectoration.  Some- 
times the  sputum  is  tinged  with  blood,  but  the  amount  of  the 
blood  is  seldom  considerable.  One  side  of  the  thorax  is  cfU% 
wider  than  the  other,  and  the  intercostal  spaces  may  be  oblito'- 
ated.  In  some  few  cases  the  affected  side  may  be  diminished  in 
size,  which  has  been  observed  in  cases  of  hard  cancer,  wbeie 
there  is  great  induration  and  retraction  of  the  lung  tissue.  The 
affected  side  is  less  mo  cable  than  the  other. 

In  tolerably  extensive  tumors  percussion  shows  an  area  of 
dulness,  with  irregular  boundaries,  on  the  anterior  or  posterior 
surface  of  the  chest,  accompanied  by  considerable  increase  of 
resistance.  At  the  same  time  the  heart  is  pushed  to  one  side, 
and  also  the  liver  on  the  right  side  and  the  spleen  on  the  left  are 
pushed  downwards.  Vocal  fremitus  is  increased.  By  auscul- 
tation weak  vesicular  breathing,  well-marked  bronchophony  and 
bronchial  breathing  are  heard.  In  certain  cases,  however,  there 
are  no  respiratory  sounds  to  be  heard  over  the  region  of  dulness, 
and  the  vocal  fremitus  is  wanting  instead  of  being  increased. 
In  cases  of  small  or  widely  scattered  tumors,  no  abnormality  can 
be  detected  by  physical  examination,  or  at  the  most  one  may 
iind  somewhat  weakened  vesicular  breathing,  as  well  as  dry  or 
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oist  rales,  which  signs  are  dependent  upon  an  accorapanyinj^ 

tarrli. 

The  respiration  is  ofttm  liastcnt'd,  frpqiiently  loud  and  coo- 

;;  tlie  voice  oceasion:illy  weak  or  apliouic.      In  one  case  in 

lube's  cliniquo,  which   Friintiicl'    reports,  there  occurred  at 

ues  long,  at  tune::^   short,  pau^ses  in  the  respiration,  some  of 

Vliidi  lasted  thirty-tive  peconds,  wlu'reupoii  followed  six  or  seven 

insftii-.itiotis,  (lie  first  of  which  were  superlictal  aiid  the  subse- 

qaeut  enes  d<'ep,  after  which  again  came  a  pause. 

Occasionally  cyanosis  of  the  face,  neck,  and  upper  part  of  the 
thorax  way  be  observed,  with  great  dilatafion  of  the  snpei-ficial 
Veins,  to  which  ctdema  of  tlie  face  and  neck  may  he  added.  The 
hands  and  arms  swell,  the  jiatient  complains  of  numbness  and 
pain  in  the  hngers,  and  of  pain  in  the  arm  and  shoulder  of  one  or 
both  yides,  in  the  neeli  and  in  t!ie  back.  Sometimes  the  pulse 
IB irr<^gu]ar,  and  smaller  in  one  radial  artery  than  in  tlnn  other. 
Pain  in  the  head  and  vomiting  are  not  uncoinnion.  The  patient 
is  often  obliged  to  lie  on  one  side  for  a  long  time.  Fever,  ema- 
ciation, and  cachectic  hue  of  countenance  appear,  together  with 
cedi-ma  of  the  foet  and  anasarca,  and  linally  death  arrives,  with 
gradual  diminution  of  strength,  sometimes  witli  sym]>toms  of 
insuflii-it.«nt  interchange  of  gases  in  the  lung.  Lcbert  saw  in  cer- 
tain cases  clubbing  of  the  lingers  and  bejiding  of  the  nails,  as  is 
obser\-ed  in  phthisis. 

Sometimes  the  di-sease  runs  its  cours(^  with  the  symptoms 
of  phthisis.  The  patient  has  lifcmoptysis  and  dies  with  hectic 
^tntl  prof  use  niglit-s\veats  (Clark)."  In  other  cases  djs])n(ea  and 
^rtlinpnoea,  with  a  severe  harking  rough,  a]>]>ear  suddenly  in 
*  person  up  to  that  time  api)arently  quite  healtliy  ;  death  then 
^ciirs  from  increasing  weakness,  or  ma}'  f<dlow  hjcmojitysis 
^thout  being  preceded  Ijy  any  notable  s}iu{>tom. 

Thus  Lange  '  communicatfiB  the  caw  of  a  liilwrer,  a-t.  1i'\,  wlio  having  previously 
"^en  healtliy,  and  having  never  sulTert'd  frnm  dysjmreu,  wiisauikk'nly  ncizwl  with  fita 
•^f  choking,  wtt!i  severe  cougli,  unaccoiu]ianiL'cl  liy  o.xix^t'tumtiuti,  and  wttli  rapidly 
^''creBging  wrnkni-ss.     Five  ccnlimftn-s  from  the  rif^lit  marpn  of  the  stcnniiu,  ovor 

>  Berliner  ktlniscbe  Woubuiuiuluift,  18(J7,  No.  31. 
'The  Lancet,  llijO. 
*  Hemoiabilien,  Xo.  3. 
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the  entire  lungtli  of  the  lung,  there  was  a  region  of  dulnesa  the  width  of  one's  hod, 
which  was  devoid  of  nil  respiratory  murtiiur  or  vocal  fri-iuitus.  Nine  ujontfaAtlltf' 
wards  death  occurred  suddtnlj.  At  the  autopsy  the  right  lung  was  foaiui  «uidiki 
with  nutsses  uf  cancer  thi-  «[zti  of  an  appk. 

FurtliLT,  Bcrevidgc  '  UR'Utions  a  case  of  suddfa  death  from  bsemoptrai  ii  i  j 
ninn,  a;t.  6-i  years,  who  up  to  that  tiint;  had  iippeariil  lu-althy,  and  only  >  few  dl^  1 
bcforo  had  complained  of  a  slight  cuagh  and  a  feeling  of  oppreasion  in  the  ehal 
At  the  autopsy  two  cancerous  massea  the  size  of  a  liuxcl-nut  were  found,  ouitj 
wliich  lay  upon  a  hrotichus  which  was  ulcerated  to  u  cou«idcrable  extent.  IkJ 
bronchi  were  filled  with  blood. 

Occasionally  the  disease  may  ran  the  course  of  pnenmonii, 
as  in  tlte  diffuse  or  widely  spread  form,  Avhen  an  entire  lobe  or  | 
lialf  a  lobe  is  implicated  by  the  cancerous  infection. 

Tlius  Qunin  '  rcporta  thr  case  of  a  porter,  «t.  27,  who  had  sickened  six  modll 
previously  witli  slight  fever,  to  which  W:ts  added  a  dry  cough,  thut  finiBl 
increased  and  Itccame  associated  with  mucous  fijjuta.  Three  months  afl«r  tiieUj 
indisi)f)siliiiu  dys]iiia-(i  appi-iired.  Ou  iho  left  side  there  was  undoubted  dulixsiid  ' 
diiniiii^lied  tnotiull,  with  dilatatiiit)  of  the  affected  side  and  bronchial  ba-alhilg <  I 
ttie  upex.  After  deiith  a  cancerous  tumor  the  sisc  uf  a  cocoa-nut  wu  fmj 
between  the  rout  of  the  left  lung  and  the  heart,  as  well  as  solitary  nodulfi  itH^J 
lung  itaelf. 

Tumors  of  the  hing  generallj'^  pursue  a  clironic  course.   is» ' 
rule  carcinoma  lasts  fi'om  half  a  year  to  two  years,  seldom  ]"!•■ 
titan  four  years.     In  acute  carcinosis  death  may  occur  in  :i :  ' 
weeks  or  months. 


Anah/sis  of  the  Several  Syviptoms. 

Tlu,'  dt/fipnara  may  be  explained  by  the  diminution  nf 
respiratory  surface,  caused  by  the  development  of  the  tumor,  bj 
the  compression  and  atroj>hy  of  the  lung,  and  by  the  stvondaiy] 
intlamiuutory  infiltration  of  the  lobules  of  the  lung.    ThenKWj 
inti'use  forms  of  oitlioptnea  may  be  produc-ed  hy  t 
the  carcinomatous  broiu'hial  and  mediastinal 
tmeliea  or  upon  the  lii^art.      Tlie  noisy 
may  be  attributed  to  direct  pressure  c 


'  Ri'ferat  in  ^'iieh(Hv-!IirRcli'»  Jubresber 
'Brit.  Sled.  Juuru..  1857.  Jan.  0. 
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aplionia  and  loss  of  motion  of  the  vocal  cords  depend  upon  the 
pressure  upon  one  or  both  inferior  laryngeal  nerves.  The  pain 
in  the  chest  arises  fi-om  the  pleura  becoming  implicated  when 
the  nodules  are  near  the  periphery  of  the  lung,  and  upon  secon- 
dary pleuritis  with  a  scanty  fibrinous  effusion.  The  j)ain  in  the 
fingers,  hand,  arm,  or  shoulder  is  caused  by  j)ressure  on  differ- 
ent parts  of  the  bronchial  plexus,  by  means  of  nodules  which 
lie  external  to  the  lung.  The  cough  and  expectoration  depend 
upon  hypersemia  of  the  bronchial  mucous  membrane  and  the 
Impediment  to  the  flow  of  blood  in  the  immediate  vicinity  of  the 
new-growth.  In  this  way  a  slight  amount  of  blood  in  the  sputa 
is  also  explained ;  more  copious  supplies  of  blood  come  from 
the  numerous  vessels  of  tlie  tumor,  or,  w^lien  the  hemoptysis  is 
profuse,  so  as  to  cause  death,  from  the  erosion  of  a  large  vessel. 

The  explanation  of  the  physical  signs  is  not  attended  with 
any  great  difficulties,  since  the  enlargement  of  one  or  the  other 
side  of  the  thorax,  and  the  pressure  on  the  liver  or  heart  result 
from  the  increase  in  bulk  of  the  lung ;  the  dulness  of  the  per- 
cussion tone  and  the  bronchial  breathing  may  be  explained  by 
the  thickening  of  the  lung  caused  by  the  growth.  Thus  also 
the  intensified  vocal  fremitus  is  explained  by  the  fact  that  the 
vibrations  caused  in  the  larynx  and  trachea  by  tlie  voice  are 
transmitted  through  the  large  bronchial  tubes  and  communi- 
cated to  the  thorax  wall  by  the  condensed  lung  tissu(\  The 
bronchial  breathing  and  the  transmission  of  the  vocal  sounds 
to  the  thorax  wall  are  wanting  only  when  the  tumor  by  its 
immense  size  also  closes  the  larger  bronchi  by  pressing  upon 
them. 

Cyanosis  and  oedema  of  the  face,  neck,  and  upper  extremity 
only  occur  when  tumors,  for  instance  carcinomatous  lymphatic 
glands,  press  upon  the  large  venous  trunks,  such  as  the  vena 
cava  superior,  innominata,  subclavian,  and  jugular,  and  thus  pre- 
vent the  course  of  the  blood  to  the  right  auricle.  The  increased 
rapidity  of  the  pulse,  without  elevation  of  temperature,  and  its 
irregularity,  are  often  dependent  upon  pressure  upon  the  heart 
or  great  vessels.  Pressure  upon  one  or  the  other  subclavian 
artery  explains  the  unilateral  weakness  of  the  pulse,  and  pres- 
sure on  the  CEsophagus,  the  dysphagia. 
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Prognoii*. 

When  the  growth  has  attained  a  size  sufficient  to  prodnce 
a  number  of  the  above-mentioned  svTnptoms.  the  j'Trenctsi*  is 
always  unfavorable,  since  we  have  no  means  of  ivmovini:  the 
tumor.  Tlierefore  the  only  question  is.  How  long  can  life  «wn- 
tinue  under  the  given  circumstances  i  The  detennination  of  this 
pr^int  may  l)e  possible  when  the  nature  of  the  tnmor.  its  extent, 
and  the  chang**s  produced  in  important  organs>.  as  well  as  the 
constitution  of  the  patient,  are  clearly  held  in  view. 

Diagnosis. 

Many  new-growths  of  the  lungs  cannot  be  diagnosticated 
from  want  of  important  signs,  and  even  when  the  latter  are 
jiresf^nt  the  disease  is  not  easy  to  recognize  with  certainty.  For 
dyspno'a,  orthopnoea,  lancinating  pain,  cough  and  expectora- 
tion, as  well  as  the  physical  signs,  exliibit  nothing  characteristic, 
and  occur  in  a  number  of  other  affections. 

On  account  of  the  early  hfemoptysis  and  certain  other  symp- 
toms which  Ix'long  to  phthisis,  it  may  be  confounded  with  this 
diseasf^  However,  the  form  of  the  area  of  dulness  caused  by  the 
tumor,  and  its  situation  in  the  middle  of  one  side  of  the  thorax, 
j)rote(tt  oho  ai^ainst  such  an  error,  since  phthisis  usually  com- 
mences in  tilt!  apices.  In  the  latter  dis^i-ase  one  generally  finds 
sibilant  rlionchi,  and  later  on  the  signs  of  a  cavity,  with  flatten- 
ing or  sinking  in  of  the  thorax  wall  over  the  affected  part.  The 
confusion  of  subacute,  diffused,  carcinomatous  infiltration  with 
priciiiaoiiia  can  usually  be  prevented  by  noting  the  want  of  fever 
in  tht!  (carcinoma,  as  well  as  the  absence  of  crepitant  and  sibilant 
rhondii,  and  tlie  characteristic  jmeumonic  sputa.  The  confu- 
sion with  plc.uritis  is  most  easily  imagined,  where  the  latter 
slowly  and  insidiously  develops,  and  more  especially  in  those 
(!as(^s  wIkt*',  owing  to  complete  compression  of  the  larger  bron- 
chi, \\w  respiratory  sounds  and  the  vocal  fremitus  are  similarly 
abstuit.  Hero  an  exphtratory  puncture  may  settle  the  point, 
where  a  combination  of  the  two  diseases  does  not  exist.  When 
tlui  tumor  is  situated  on  the  right  side,  with  dulness  on  the  right 
margin  of  the  manubrium  and  body  of  the  sternum,  aneurism 
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must  also  b(?  thowght  of.  But  the  cliaracteiistic  pulsation  is 
wanting  in  the  fonner,  as  well  as  the  sounds  of  the  heart  and 
the  certain  differences  of  pulse  which  occur  in  aneurism.  The 
diagnosis  of  tumor  of  the  lung  is  made  more  certain  when  the 
above-mentioned  symptoms  appear  in  an  individual  who  has  such 
tumors  in  other  parts  of  the  body,  or  has  had  them  removed  by 
operation. 

TREATMENT. 

It  is  hardly  necessary  to  say  that  this  cannot  be  directed 
exactly  against  the  disease.  Wliat  we  have  to  do  in  cases  of 
tumor  of  the  lung  restricts  itself  simply  to  the  alleviation  of 
wearing  symptoms,  such  as  the  cough,  dyspnani,  bleeding,  etc. ; 
this  we  shall  speak  of  more  fully  in  the  next  chapter. 
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8,  Jyec—Murehmm,  Brit.  Mcil.  Jonrn.,  1803,  Fcl>.  22.—B(>nft(t,  Tians«ct.  of  tlie 
Path.  Soc,  tmS,  Vul.  XXllL—Grt'iUner,  Dissert.  Berlia,  Ud^.—Fehibffrff, 
BerL  klin.  Wocheuschr.,  lt*(iit,  Nr.  4. —  Coltrt,  Neubildungcn  im  Medinstiniim. 
Dissert.  Mnrbury,  IWX — E.  Alf>er»,  Drci  Fiille  von  LyinpliORarkom.  Dipsert. 
Breslau,  18<jy. — Collenherg,  Zur  Eatwickelung  dcr  Dcnnoidkystorae.  Dissert. 
Breslau,  \m9.—Rifgel,  Virchow's  Archiv,  1S70,  Bd.  49,  p.  103.— Cw/aj/w, 
Lyon.  mCd.,  1870,  Nr.  13.  Virchtiw-Hinsch's  Jahresber.,  1870,  II.,  |j.  113. — 
Bennet,  Brit.  Med.  .lourn.,  1870,  July. — Jfphion,  M-.-d.  Times  and  Giiz.,  1870, 
Sept. —  llrehme,  Dessen  xirchiv,  1871,  Bd.  .'53,  p.  444.—DautJe,  £tude  pnitiijno 
«ir  lea  affections  du  mMiJistin.  3Iontpellior,  1872. — Ouimrnu  tie  Mvtimj,  Gaz. 
hebd.,  1871,  Aoflt  IS.—H'trntmanu.  Drci  Fiille  von  Mediastinaltunior.  Dissert 
Berlin,  1871. — Pihn,  Fall  von  Dcnnoidcyste.  Dissert.  Berlin,  1871. — Afiir- 
ehuoti,  Trnnanct.  of  the  Patb.  Soc,  XXII.,  p.  7. — Bennet,  ibidem. — Lauh,  Hosp. 
Tid.,  187!,  p.  ICl.  Vircliijw-IIirscli's  .liklirc-sbericht,  1S71,  II.,  p.  HI. — Effer, 
Zur  Pathol,  der  Mediftstiiialtutiiorcn.  Divert.  Bresluu,  1872. — Lel/eri,  Klinik 
der  Brtistkrauklieiten,  1874, 11.,  pp.  0.50  et  setj. 

I 

Mlology. 

TcTMons  of  tlie  medinstinuTn  are  among  the  Tincomraon  dis- 
eases. Tliey  occnr  equally  frequently  as  primary  and  seeniidaiy 
grnwtlis.  The  cause  of  their  production  is  unknown.  TlR-re  are 
pprtainly  cases  in  the  literature  of  the  subject  wht^n  after  ifijurt/, 
aftt'v  a  eevere  knock  or  blow  on  the  sternum,  ])ain  developed  in 
the  part,  and  became  more  and  more  intense,  and  Jinally  the 
signs  indicating  the  fonnatiou  of  a  tumor  manifested  fhemselvea 
(Corrisart,  Gordon).  In  many  cases  it  has  been  traced  to  vnirh- 
ing  cohJ ;  but  eveiy  one  now  knows  how  nnnli  imjiortance  is 
often  attributed,  generally  without  carefid  inquir}-  into  the  sub- 
ject, to  this  point  as  the  origin  of  all  imaginable  diseases.  J/rrc- 
difarifiransmissionoTpredisposfiion  can  only  be  accepted  for 
tomtt  particular  forms,  such  as  certain  cj'stic  growths.  The  male 
ifirisiiiore  frequently  attacked  than  tlie  female.  Thus  Bennet 
nidg,  in  thirty-nine  cases,  2(1' men  and  19  women.     Eger,  in  the 

ty-eight  cases  he   collected,    found  HI  men   and   21    women. 

tceording  to  Riegel's  colleclion,  the  relation  of  men  to  women 
^  2.4  to  1.1.     With  regard  to  age,  undoubtedly  the  yonng 
middle-aged,  from  20  to  4(1,  are  most  frequently  attacked, 
he  com[)ilation  of  Pless,  out  of  twenty-five  cases  eleven 
i  between  the  ages  of  2(i  and  30,  and  tlie  next  highest 
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number  between  tlie  ages  of  30  and  40.  Eger  found  that  of  fifty- 
five  cases  sixteen  were  between  20  and  30,  thirteen  l>etweeii  3) 
and  40,  nine  between  40  and  00,  six  between  50  and  60,  five  at  tli« 
age  of  00,  five  below  20,  and  one  below  1(J  years. 

PatJiological  Anatomy. 

The  greatest  number  of  mediastinal  tumors  are  either  card- 
nomata  or  sarcomata.  Cysts  and  simple  hyperplasia  of  the  lym- 
phatic glands  accompanying  the  tracliea  and  bronchi  are  more 
niiely  found.  The  sjime  is  true  of  lt/mp7iade7ioTfiafa,  vMch'VL 
one  ease  of  Scoda's  had  its  origin  in  leucoeythaemia,  and  ot 
lipomata.,  which  occiu"  through  hyperplasia  of  the  normal  medi- 
astinnl  fat,  and  are  associated  with  large  collections  of  fat  in  the 
pericardium  of  obese  persons.  Fibromala  and  osteomnlo  an-  tJM 
forms  most  rarely  seen  ;  tiie  latter  sometimes  occurring  as  exos- 
toses springing  from  the  posterior  surface  of  the  stern  tun.  Medi- 
astinal fy.s'As,  which  occur  but  rarely,  belong  to  the  cla^sof  At- 
m*>id  ff/sfs.  They  contain  numerous  epithelial  forms,  such  at 
hair,  teeth,  sebaceous  and  sweat  glands,  besides  occasionally 
bone,  cartilage,  and  other  tissues.  Tliey  may  be  uni-  orniultj* 
locnlar.  Since  the  cases  occur  but  rarely,  and  are  much  scat- 
tered in  the  literature  of  the  subject,  I  shall  communicate  bridy 
some  of  the  most  important  of  them.  i 

Miilir  fciiitifl  in  the  left  lung  of  a  girl,  ret.  23  yeare,  who  had  upat  up  b»if  «*» 
licr  sixtcciitli  year,  u  very  consitli-rable  cyst,  which  )>y  means  of  a  .<ihort  canal  COD' 
miiiiirati'ill  wilh  tlie  cominenccmpnt  of  the  left  ijroncliua.  On  the  inside  of  it  nW 
found  Ht'viTid  rounded  knobs,  liere  and  there  pedunculated,  rarying  in  nie  fton* 
nut  to  11  hon's  Cfrg,  consisting  of  fibrous  tisAue  provided  with  sebaceous  and  WR* 
gLiiuLs,  and  from  which  niinuTous  long  h.iira  sprang.  The  remaining  contents  c» 
sisted  of  fatly  pap  with  bidls  of  hair. 

Tlie  tumor  which   was   found   by  Muret  in   Vevey,  and  \raa  einiuini-d  d 
described  i>y  Cloetta,  was  siintiiir.     The  imtrcnt  wrtH  a  girl,   tet.   20,  who  had  Hd 
witli  the  symptoms  of  phtliisis,  and  wlio  li;id  nlso  during  her  lifetime  spat  V 
in  great  qunntitics.     At  the  nHtoi>8y  a  dermoid  cyst,  the  size  of  an  api»lc.  wa> 
in  the  lower  lobe  of  the  left  lung,  in  the  fil/rous  walls  of  which  were  found 
of  lionc  and  cjirtilagc.    From  tlu;  inner  siirfiice  !»prang  hairs.    The  contents  fo 
of  dctiiclud  liairs  and  disintegrated  fat.     The  cyst  Jind  its  origin  in  the  ojbl 
tissue  in  the  neighborhood  of  the  lung,  and  Lad  grown  into  the  latter. 

C'ordt.s's  case  was  that  of  a  suldier  who  titul  been  previously  hcaltbj.    The  d 
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commenced  with  inclig?stion  and  the  symptoms  of  acute  catarrh  of  the  stomach ; 
an  extensive,  rapidly  increasing  dulness  developed  under  the  sternum  and  in  the  left 
side  of  the  thorax ;  at  the  end  of  seven  weeks  death  occurred.  Here  a  large  sac 
was  found  in  tlie  anterior  mediastinum,  which  communicated  by  an  opening  with 
the  cavity  of  the  thickened  pericardium.  On  the  inside  of  the  wall,  which  was 
studded  with  plates  of  Ijona  and  cartilage,  were  found  tibrous  tumors  the  size  of  a 
nut  or  hen's  egg.  These  were  covered  with  well-formed  haire,  and  upon  section 
showed  acinose  glands  (sebaceous  glands),  which  were  connected  by  their  stalks  to 
hairs.     The  contents  as  usual  were  composed  of  fatty  pap. 

Biichner's  case  is  remarkable  from  the  fact  tiiat  the  cyst,  which  was  the  size  of 
a  child's  head,  was  divided  into  two  parts  by  a  partition  made  uji  of  bone  and 
cartilage. 

A  tumor  described  by  Vircliow  a  few  years  ago  is  also  interesting,  as  containing 
a  mixture  of  various  tissues.  Besides  a  solid  tumor  composed  of  spindle-shaped 
and  multinuclear  giant  cells,  there  were  otiier  parts  which  presented  the  characters 
of  a  multilocular  cyst  Tlie  spindle  cells  might  on  the  one  hand  be  regarded  as 
sarcoma  cells,  while  on  the  other  hand  they  were  marked  by  numerous  transverse 
Btriie  (myoma  striocellulare).  The  cavity  of  the  cysts  was  lined  partly  with 
epidermis  cells  and  partly  with  ciliated  epithelium.  In  the  intermediate  tissue 
were  pieces  of  hyaline  cartilage  covered  with  tliick  perichondrium.  Some  parts 
showed  a  carcinomatous  structure:  tough,  fibrous,  intermediate  tissue  (containing  a 
few  fine  spindle  cells),  in  which  round  or  canal-like  anastomosing  spaces  were 
found,  wliich  were  filled  with  large,  soirtewhat  angular,  nucleated  cells  of  an 
epithelial  character.  One  small  spot  the  size  of  a  hemp-seed  consittcd  of  a  mass  of 
coarse,  elastic  fibres,  wliich  resembled  the  structure  of  the  fetal  lung. 

Such  cystic  tumors  in  the  mediastinum  are  also  described  by  Gordon,  CoUcn- 
berg,  Lebert,  and  Pohn. 

Carcinoma  occurs  iisually  in  the  medullary  form,  more  rarely 
as  scirrhus  or  epithelioma.  Horstmann  describes  a  case  of  the 
latter  in  a  soldier  twenty-two  years  of  age. 

Sarcoma  usually  takes  the  form  of  lymphosarcoma,  and  con- 
sists of  small  round  cells  with  relatively  large  nuchu  ;  rarely  do 
they  have  the  structure  of  the  pure  fascicular  sarcoma.  Many 
of  those  formerly  described  as  soft  cancer  undoubtedly  belong 
to  this  category.  On  the  other  hand,  Virchow  gives  another 
form  of  tumor,  of  a  more  alveolar  type,  containing  masses  of 
large  cells,  which,  however,  have  not  an  epithelial  character  ; 
this  must  then  be  regarded  as  a  mixed  form — sarcoma  carcino- 
matosum. 

The  tumors  are  commonly  situated  in  the  anterior  medias- 
tinum, much  more  rarely  in  the  posterior,  and  sometimes  they 
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are  found  in  both.  Their  size  is  very  rariable.  Those  in  Ae 
anterior  mediastinum  are  the  larger,  and  they  occupy  the  eniiie 
anterior  and  lateral  part  of  the  thoracic  carity.  They  otxa 
either  as  solitary  tumors  of  greater  or  less  size  (fibroma,  oste- 
oma^, or  in  the  form  of  multiple  small  or  lai^  tumors,  whki 
still  are  united  into  a  continuous  mass,  or.  as  in  the  case  of 
those  growths  which  spring  from  the  pericardiom,  they  fonn  a 
even  diffuse  infiltration. 

Sarcoma  and  carcinoma  may  originate  in  the  lymph  glands  of 
the  neck,  or  in  those  which  accompany  the  trachea  and  brcmchi, 
or,  according  to  Virchow,  in  a  persisting  thymus ;  or,  mopeorer, 
they  may  start  from  the  pericardium  or  subpericardial  c<Min€C- 
tive  tissue,  from  the  periosteum  of  the  sternum  (Kaulich),  and 
from  the  fat  and  connective  tissue  of  the  mediastinum  (Ri^l). 
Their  supposed  origin  from  the  adventitia  of  the  larger  vessels 
appears  to  me  to  be  doubtful.  Much  seems  to  justify  the  id« 
that  the  dermoid  cysts  are  of  fetal  origin,  and  are  developed 
from  a  dipping  in  of  the  skin  of  the  neck,  or  out  of  the  r«n- 
nants  of  the  germinal  folds.  With  the  majority  of  mediastiml 
tumors  it  is  difficult  to  find  out  their  exact  point  of  origin,  since, 
on  account  of  their  size,  a  number  of  important  organs  must  be 
implicated  by  the  growth.  The  growth  of  the  tumor  depends 
upon  its  nature.  The  soft,  such  as  lymphosarcoma  and  medul- 
lary carcinoma,  progress  rapidly ;  the  hard,  on  the  other  hand, 
df.'velop  slowly  and  remain  circumscribed.  The  former,  whether 
they  spring  from  the  lymphatic  glands  or  from  other  tissues, 
usually  soon  attack  the  previously  healthy  lymph  glands 
AVhen  the  tumor  is  situated  in  the  anterior  mediastinum  it 
grows  backwards,  passes  on  to  the  pericardium,  and  compresses 
the  heart  and  lungs ;  not  unfrequently  secondary  nodules 
appear  in  the  latter.  Sometimes  the  tumor  stretches  itself 
upwards,  and  appears  above  the  clavicle.  Later  it  passes  upon 
the  trachea  and  primary  branches  of  the  bronchi,  presses  upon 
tliem  from  without,  attacks  their  walls,  perforates  them,  and 
then  grows  into  the  cavity  of  the  tube.  Not  unfrequently  the 
tumor  implicates  the  large  vessels,  the  vena  cava  superior,  more 
rarely  the  vena  cava  inferior,  the  innominata,  jugular,  and  sub- 
clavian veins,  also  the  arteries  (the  ascending  aorta,  the  arch  of 
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the  aorta,  innominata,  carotid,  subclavian,  and  the  branches  of 
the  pulmonary  artery).  The  veins  yield  more  readily  than  the 
arteries,  since  the  latter,  by  means  of  their  thicker  walls,  present 
greater  resistance.  When  the  tumor  is  situated  in  the  posterior 
mediastinum,  it  may  attack  the  descending  aorta  and  the  oeso- 
phagus, and  may  either  simply  compress  the  latter  or  penetrate 
its  walls.  Helber  describes  a  case  in  which  the  oesophagus  was 
so  surrounded  by  the  tumor  that  a  sound  could  only  be  passed 
with  the  greatest  difficulty.  The  constriction  was  four  centi- 
metres long ;  above  and  below  the  oesophagus  was  normal,  as 
was  also  the  mucous  membrane  at  the  point  of  constriction,  with 
the  exception  of  two  lentil-sized  ulcers,  which  were  not  con- 
nected with  the  tumor. 

The  narrowing  of  the  vessels  leads  to  a  retardation  in  the 
flow  of  blood,  and  occasionally  to  the  formation  of  a  thrombus ; 
collateral  vascular  dilatations  may  also  occur.  In  cases  of 
impediment  to  the  flow  of  blood  in  the  superior  vena  cava,  the 
azygos  and  hemiazygos  veins  may  swell  to  the  thickness  of  the 
vena  cava  ;  at  the  same  time,  the  collateral  circulation,  between 
the  jugular  and  the  subclavian  on  the  one  side,  and  the  azygos 
and  the  hemiazygos  on  the  other,  becomes  established  through 
the  superior  intercostal  veins.  On  account  of  the  blood-stasis, 
serous  effusions  are  produced  in  the  pericardial  and  pleural  sacs, 
and  in  cases  of  the  less  common  compression  of  the  inferior 
cava,  effusion  into  the  abdominal  cavity  and  oedema  of  the  lower 
extremities  may  take  place.  The  exudations  acquire,  as  a  result 
of  secondary  cancerous  growth  upon  the  serous  membranes,  a 
more  inflammatory,  fibrinous,  or  hemorrhagic  character.  Occa- 
sionally the  growth  also  implicates  certain  nerves,  such  as  the 
trunk  of  the  vagus,  the  recurrent  and  branches  of  the  brachial 
plexus ;  it  then  either  simply  displaces  them,  or  compresses,  or 
•even  quite  obliterates  them. 

The  diapliragm  may  be  pushed  down,  when  the  size  of  the 
tumor  is  very  great,  but  it  is  very  seldom  that  it  is  penetrated ; 
also  the  sternum  and  the  ribs  may  be  bulged  forward,  and  now 
and  then  by  means  of  gradual  ulceration  they  may  be  destroyed 
and  broken  through.  Wunderlich  observed  in  a  waiter,  set.  22, 
an  extensive  lymphatic  mediastinal  tumor,  in  which  the  growth 
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was  situated  over  the  middle  of  the  sternum,  and  was  so  flat  and 
hard  that  during  life  it  was  looked  upon  as  the  bone  itself  which 
had  been  raised  and  pushed  forward.  In  like  manner,  the  vm- 
form  cartilage  and  the  attochments  of  the  ribs  were  surroundrf 
by  very  similar  tumors. 

In  malignant  growths  metastases  are  sometinfies  found  in  thai 
lungs,  liver,  spleen,  Iddneys,  mamma?,  etc.  The  soft  sarcomil 
and  carcinoma  break  down  in  the  interior ;  not  uncommoDln 
hemorrhage  into  the  tissue  occurs  from  the  rupture  of  some «( J 
the  vessels. 

Symptomatology. 

It  is  almost  snperfluoiis  to  state  that  every  tumor  situated  ii 
the  mediastinum  cannot  be  diagnosticated  during  life.  For  the 
signs  they  produce  depend  solely  upon  their  size,  the  position  of 
the  preSw^ure  which  they  exert  upon  the  important  parts  in 
thoracic  cavity,  such  as  the  heart,  lungs,  ti-achea,  bronchi,  CBSO- 
phagus,  the  large  vascular  trunks  and  the  branches  of  nenA 
Thus  smalt  tumors  may  exist  for  a  long  time  without  any  s}inp* 
toms  at  all,  and  first  come  into  notice  by  their  increase  in  siifc 

Genei~ally  the  first  complaint  the  patient  makes  is  that  of 
dijfficuU}/  of  breatkinff,  which  at  first  only  comes  on  with  vwt- 
getic  physical  exertion,  but  subsequently  also  occurs  duriw 
rest,  and  by  degives  assumes  the  more  exaggerated  form  otd}Tf- 
nopa  and  orthopnoea,  with  a  most  unbeaixible  sensation  of  snifo- 
catioii,  wliich  causes  the  patient  to  seek  medical  aid.  Wtli 
great  (lysjiiuva  the  frequency  of  respiration  is  only  ninderaieij 
iiu-i-enscil.  froni  twenty-four  to  thirty  in  the  minute  ;  someiinii* 
however,  it  is  increased  to  three  or  four  times  the  normal  ntfi 
and  is  often  associated  with  a  piping  noise  which  may  be  had 
at  some  distance. 

Iiiiiici]i;Uing  or  jiressing  parns  are  fix'quently  felt  in  tf" 
chest,  namely,  under  the  sternum  ;  in  the  commencement  I 
are  increased  by  any  strong  bodily  exc>rtion  ;  however,  thej 
generally  so  insigiiiJieant  that  the  patient's  business  is  ^ 
interfered  Avitli.  Occasionally  a  feeling  of  formication  occfl 
the  fingers  or  hand,  and  there  are  at  times  severe  pains  b 
arm,  with  more  or  less  difficulty  in  moving  it  ;  pains  are 


SYMPTOMATOLOGT.  451 

experienctxl  iu  the  neck,  shoulder,  and  back.  In  other  rases  tlie 
ptiln  appears  only  at  a  later  stage,  or  the  diabase  may  run  its 
coBTse  witliout  any  pain.  After  a  certain  time  cough  sets  hi. 
vUich  is  very  distres.siug  and  spasniodie,  or  is  ehai-aetprized  by 
scanty  mucous  sputa.  Now  and  then  the  sputum  is  tingi'd  with 
blocd,  thougli  in  cases  of  intense  congestion  severe  bleeding  may 
occur,  and  in  one  ca.se  of  Church"  .s  death  is  said  to  have  been 
caused  by  bleeding.  The  Toice  i.s  weak,  wliispering,  hardly 
audible,  or  it  may  be  rough  and  hoarse.  The  patient  siifTers 
itom  tertigo,  a  sensation  of  tension  in  the  head,  headache, 
noises  in  tJie  ears,  phosphenes,  and  glimmering  before  the  eyes. 
U])on  the  least  movement,  or  even  witliout  this,  nausea  and 
vomiting  may  occur,  as  well  as  loss  of  consciousness,  and  occa- 
Monaliy  epileptiform  convulsions.  Sometimes  the  patient  com- 
plains of  pain  in  the  throat,  difficulty  in  swallowing,  asen.se  of 
resistance  to  the  jtassage  of  the  food  downwards,  or  even  an 
inability  to  swallow  solids.  In  such  cases,  by  means  of  the 
CBSt)pliageal  bougie  it  may  he  possible  to  discover  an  impedi- 
ment cimipressing  the  cesophagus  behind  tln'  manubrium  u[  the 
slfrnuni ;  in  other  cases  the  bougie  maybe  inti-ndn<T"d  witiiout 
•ay  difficulty.  Palpitation  of  the  heart  not  unfreiiuently  exists. 
At  the  same  time  the  pulse  is  pretty  frequent,  and  sometimes 
upon  one  side  weaker  than  upon  the  other,  being  thread}',  small, 
and  hardly  perceptible  to  the  touch. 

Sora)»tiraes  it  is  impossible  for  the  patient  to  lie  on  one  or  tlic 
other  side.  On  account  of  the  severe  dyspnira  and  t>rtlio]mij^a 
lie  is  obliged  to  assume  the  half-sitting  posture  in  bed.  The 
pati»»nt  has  an  anxious  e.vpression  of  countenance,  the  eyes  are 
prominent,  the  conjunctiva  reddened,  tin-  ]ni}Mls  sometimes 
Mevenly  dilated,  the  thyroid  glnnd  swelled.  Tli*-  fac<'  may  be 
tjanotic.  more  markedly  so  on  one  side  than  on  ilu-  other,  and 
*hff  skin  of  the  neck,  breast,  back,  and  one  of  tlie  u|>per  extremi- 
''^8  may  be  so  discolored  that  the  hand  and  fingers  may  be  quite 
'^(1.  The  jugular  veins  and  other  snperticial  veins  of  the  neck, 
'^iast,  back,  and  in  certain  cases  tliose  of  the  abdonn'U  and 
Piga*trium,  are  strongl}'  developed  and  partially  dilated  into 
'^ricose  enlargements.  (Edema  may  appear  in  the  face  and 
"^k,  in  the  upper,  or  even  in  the  lower  extremities.    The  hands 
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become  stiff  and  cold.  Even  this  sign  usuiilly  shows  a  nni- 
lateral  tendency,  being  seldom  bilateral,  uiid  llien  always  mow 
strongly  marked  upon  one  side  than  ujion  the  other. 

In  the  great  majority  of  cases  one  side  of  the  thorax  beconw 
wider  than  the  other  during  the  course  of  the  disease ;  the  fk 
bulge  forwards,  and  the  affected  part  of  the  sternum,  namelv 
the  middle  and  lower  part,  ia  somewhat  pushed  foru'ards.  Tlw 
movements  of  the  two  sides  of  the  thomx  are  unequal,  aa  tie 
distended  side  moves  less  than  the  other. 

Percussion  gives  a  dull  tone  with  increased  resistance  under 
the  sternum.  Tlie  dulness  extends  itself,  on  both  sides,  moreor 
leas  beyond  this  limit,  even  reaching  the  axilla,  and  is  bounded 
by  irregular  sinuous  lines.  It  may  extend  upwards,  as  far  as  to 
tlie  numubriuiu  of  the  sternum  and  to  the  clavicle,  and  doffn- 
wards,  generally  tapering  off  towards  the  slightly  Lacreas«:fd  area 
of  prfficordial  dulness,  from  which,  as  well  as  fi-om  that  due  to 
the  presence  of  the  liver,  it  may  easily  be  distinguisht'd.  in 
very  extensive  tumors,  which  oceiapy  the  entire  anterior  asiiecto/  j 
tlie  tlionix,  the  area  of  dulness  passes  over  without  auylineof  | 
deniarkatiou  into  that  caused  by  the  presence  of  the  heart  and 
liver.  Change  in  position  causes  no  change  in  shape  of  the  ami 
of  dulness.  The  heart  may  be  pushed  to  one  side,  most  com- 
mi  inly  downwards  and  towards  the  left  side,  the  impulse  being 
easily  felt  or  seen  in  the  line  of  the  axilla.  In  other  c^sea,  o« 
tlie  other  liand.  it  may  be  very  weak  or  quite  wanting,  via 
perioaidial  effusion  exists,  or  when  the  tumor  is  placed  betw«a 
the  Iicait  and  the  wall  of  tlie  thorax. 

The  rocal  fremihis  may  be  stronger  or  weaker  than  ontte 
healthy  side.     The  respiratoiy  tone  in  the  region  of  thedabeSJ 
is  feebl}^  vesicular,  indefinite,  or  weakly  bronchial.     With  siU' 
ultuncnis  catarrh  of  tlie  bronchi  dry  and  moist  rales  arc  L«^ 
The  heart  tones  are  as  a  rule  weak,  and  a  blowing  sound  i' 
audible  in  the  large  vascular  trunks.     During  the  conrs<?  c 
disease,  wlu'u  the  other  sj'mptoms  have  existed  a  long  tini 
glands  above  the  clavicle  and  in  the  neck  not  uucoinraouly 
to  swell ;  the  glands  in  other  parts,  such  as  the  axilla,  grc 
abd<mien,    are   rarely   implicated.      More  rarely  still  dtm 
swelling  in  the  neck,  as  in  Wunderlich's  case,  form  the  pri 
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focus  of  the  disease,  whence  probably  it  spreads  to  the  medias- 
tinal lymphatic  glands. 

The  disease  generally  commences  insidiously,  and  may  re- 
main latent  for  a  length  of  time.  There  are  but  few  cases  in  the 
litfniture  of  the  subject  which  had  an  acute  beginning  (llorst- 
mann),  to  which  class  those  attributed  to  traumatic  origin  may 
also  belong.  With  the  above-mentioned  symptoms,  without 
elevation  of  temperature  or  fever,  the  disease  runs  a  ckronic 
course  stretching  over  several  months.  As  a  rule,  one  seldt^u 
meets  with  any  improvement ;  on  the  contrary,  all  the  existing 
Bymptonis,  particularly  those  referable  to  the  organs  of  respira- 
tion, usually  increase,  and  the  patient's  strength  gradually 
diminishes,  without  the  production  of  a  marked  cachexia,  whi(;]i 
could  be  said  to  depend  upon  the  specitic  nature  of  the  tumor. 
The  difficulty  of  breathing  may  reach  a  great  height,  and  by 
means  of  interference  with  the  circulation  in  the  brain  the 
patient  finally  falls  into  a  state  of  stupor. 

I  Analysis  of  tlie  Several  Symptoms. 

The  pains  in  the  chest,  as  well  as  in  the  back,  neck,  and 

throat,  arise  from  accompanying  disease  of  the  pleura,  or  from 

pressure  upon  the  intercostal,  infernal  thoracic,  and  mediastinal 

nmes  as  well  as   the  anterior   and   ponterior  thoracic   lUTves. 

Pain  in  the  arm  and  finger,   with   a  feeling  of  luimbness   and 

formication  in  the  latter,  dejiends  upon  pressure  on  the  brachial 

plexus.     TIk'   diJJlcaUy  of  hrenthiiu/  is   chietiy   attributable — 

tspiTially  wlien   there   is  great   Htridor — to  pressure   upon   the 

tiucliea  and  large  })ronchi,  and  partly  to  pressure  on  the  large 

vesst^I.s,  and  doubtless  may  be  materially  increased  l>y  the  simul- 

toneoas  development  of  bronchitis,  jdeurisj',  pericarditis,  and 

%drothorax.     Disease  of   the  recurrent  or  vagus   nerve,   may 

JO  have  sonn-   iiiliuence   in   its   jiroduction.     This  applies   to 

•Se  cases  in  wliich  the  dytspntpa  and  oithojiiuea  appear  sud- 

]Iy  without  any  obvious  cause,  and  before  the  other  sym]>- 

M   dependent    upon    the    tumor    ]iav(>    attained    a  marked 

'Character.     As  a  rule,  there  is,  under  these  circumstances,   a 

•bilateral  affection  of  the  recnrrent ;  for,  as  a  result  of  the  defi- 
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cient  innervation  and  incomputency  of  the  dilator  of  the  glottis 
(the  posterior  cricoarytenoid  muscle),  the  glottis  remains  closed 
during  hispii-atiou,  and  tlu^  entiunce  of  air  is  consequtwly 
impeded.  The  alterations  in  the  voice,  the  hoarseness  and 
aphonia,  ai-e  also  explained  by  the  interfei-ence  with  the  func- 
tion of  the  recurrent  nerve. 

Vertigo,  headache,  and  singing  in  the  ears  are  the  results nf 
impediments  to  the  circulation  in  the  brain,  and  depend  in  th«  i 
majority  of  cases  upon  hypereemia,  caused  by  diminished  flow  I 
of  blood  through  the  heart;  in  some  few  cases,  possibly,  npos 
early  weakness  of  the  heart's  action.     The  dyspJiagia  iscansid] 
by  pressure  upon  the  o&aophagus,  and  does  not  happen  very  fre- 
quently, owing  to  the  fact  that  the  tumor  is  commonly  situated  ■ 
in  the  anterior  mediastinum.     Only  vrhen  it  encroaches  uponrhe ' 
posterior  mediastinal   space,  or  has  its  primary  seat  there,  is] 
there  any   difficulty   in  swallowing  remarked.      According  to 
Scoda,  however,  the  dysphagia,  vomiting,  and  singultus  nny  be  I 
referred  to  pressure  upon  the   pnenraogastric    nerve,  and  on*  j 
must  have  recourse  to  this  explanation  when,  in  spite  ofgroti 
inijieditu<jnt  to  the  passage  of  food,  the  bougie  passes  down ti*' 
cpsophagus  without  difficulty,  or  when,  post-mortem,  no  naaaes 
can  be  found  pressing  upon  this  organ. 

Rossbacli  observed  in  three  cases  interesting  changes  in  the 
]>upil,  which  he  attributed  to  mechanical  irritation  of  therairBS 
and  sympathetic.  In  one  of  these  patients,  whose  right  };;■ 
was  smaller  tban  the  left,  was  seen,  when  the  dys^mffa  •  • 
severe  and  thi'  light  moderate,  at  the  beginning  of  insphatLi  ■ 
pretty  strong  bilateral  dilatation  of  the  pupUs,  which  incre:)-  ■ 
to  the  end  of  inspiration  and  ceased  at  the  beginning  of  expire 
tion,  then  returning  rapidly  to  the  normal.  Moreover,  one coiiJ' 
notably  dilate  tlie  pupils  and  convert  the  Ms  into  a  narrow  lon'^ 
by  exerting  tolerably  firm  pressure  on  the  tumor  abo 
clavicle,  by  which  means  the  pulse  invariably  became  s 
weaker,  and  slower.  In  the  second  patient,  the  pupils  we 
dilated  by  pressure  on  the  tumor ;  the  pulse,  however, 
more  rapid.  In  the  third  case  the  left  pupil  was  as  smi 
as  the  riglit ;  both  reacted  weD  to  light  and  dilated  do 
deen  insiiiration. 
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Alterations  of  tlie  pulse  are  not  unfrequently  found.  In- 
creased rapidity  and  irregularity  depend  mostly  tipou  pressure 
on  tlie  vagus  ;  the  smallness  of  the  pulse  in  one  radial  or  carotid 
comes  from  pressure  on  the  large  trunks,  such  as  aorta,  innomi- 
nata,  carotid,  or  subclavian.  From  this  also  comes  the  hyper- 
trophy of  the  left  heart  that  is  sometimes  met  with  ;  for,  owing 
to  the  increased  resistance  caused  by  the  pressure  upon  the 
above-named  vessels,  its  force  must  be  increased. 

Cyanosis  and  oedema  of  the  upper  half  of  the  body  are  the 
result  of  pressure  upon  the  veins.  Sometimes  thrombi  are  found 
in  the  superior  vena  cava,  the  innominata,  subclavian,  or  azygos 
veins,  produced  by  the  retardation  of  the  circulation,  or  by  the 
tumor  growing  in  through  the  implicated  wall  of  the  vessel. 
When  the  circulation  in  the  superior  vena  cava  is  interfered  with, 
the  blood  may  reach  the  heart  by  the  dilatation  of  the  superior 
intercostal  vein,  through  the  azygos  or  liemiazygos,  or  hy  the 
more  circuitous  route  of  the  dilated  mammary,  superior  and 
infeiior  epigastrics,  and  the  inferior  vena  cava.  Under  these  cir- 
cumstances cedema  of  the  abdomen  and  lower  extremities  may 
occur ;  these  symptoms  may  also  depend  upon  pressure  upon 
the  inferior  vena  cava,  or,  at  the  end  of  the  disease,  upon  hydrae- 
mia.  To  the  disturbances  of  the  circulation  belong  also  the 
prominence  of  the  eyeballs  and  the  swelling  of  the  thyroid 
gland,  at  least  when  this  is  not  simultaneously  attacked  with  the 
same  growth  (commonly  carcinoma),  or  when  it  does  not  happen 
to  have  undergone  extensive  colloid  degeneration.  The  effusions 
into  the  pleural  and  pericardial  sacs  are  partly  dependent  upon 
the  interference  with  the  circulation,  and  partly  upon  the  impli- 
cation of  the  serous  membranes.  The  common  preponderance  of 
the  symptoms  on  one  side  is  the  result  of  the  unequal  develop- 
ment of  the  tumor  in  the  two  sides  of  the  thorax.  The  bulg- 
ing of  the  affected  part  of  the  thoi-ax,  and  the  limited  expan- 
sion of  the  latter,  are  explained  by  the  mode  of  growth  of  the 
tumor.  In  some  few  cases  the  affected  side  of  the  thorax  may  be 
smaller  or  sunken.  Gordon  attributes  this  to  the  nature  of  the 
growth,  the  soft  medullary  form  causing  dilatation,  while  the 
scirrhus  produces  contraction  and  shrinking  of  the  wall  of  the 
thorax. 
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The  difference  in  vocal  /remitiis  depends  upon  the  structure 
of  the  tumor,  whether  it  be  an  even  solid  mass  which  rwidilj 
tranfinits  sound,  or  whether  it  be  irregularly  developed  or  con- 
teiB  within  it  cystic  cavities.  Compression  of  the  trachea  or 
huge  bronchi  may  also  weaken  the  vocal  pheuooiena. 

Duration,  Remit,  and  Prognosis. 

It  is  very  difficult  to  fix  the  duration  of  the  disease  witk 
accuracy,  since  the  starting-point  is  hidden  from  usfromwani 
of  definite  symptoms,  when  we  have  not  to  deal  with  a  case  such 
as  that  described  by  Goi*don,  in  which  the  first  signs  preseJit«d 
themselves  after  a  blow  upon  the  chest.     Lebert  assumes  an  ave- 
rage of  thirteen  months,  but  there  are  cases  which  run  an  nnii' 
Bnally  long  course,  extending  over  years,  and  there  are  otlioii 
which  have  but  a  short  duration.     Gordon's  case  ended  laullj 
in  three  months,  Virchow's  in  two  months.     To  these  maybij 
addtni  the  case  of  a  soldier,  set.  22,  recorded  b}-  Horstraanii,«lift 
during  the  year  of  the  war  (187i>),  sickened  with  shivering  Mid 
stitch  in  the  side,  and  in  twenty  days  an  area  of  dulness,  tliesiw 
of  a  two-tlialer  piece,   showed  itself  on  the  right  of  the  ster- 
num, wliich  after  Jive  weeks  included  the  entire  right  side  of  rt-' 
thorax.     Jaocoud's  case,  however,  has  indisputab!}^  the  shori-! 
duration   on  record  ;    this  ended  fatally  eight  days  after  ni 
development  of  the  subjective  phenomena.     There  is  no  d"!. 
rliat  the  variability  of  the  duration  of  the  disease  depends  ui  '> 
the  nature  of  the  tumor,  for  the  soft  malignant  carcinomata 
sarcomata  grow  more  quickly,  and  have  a  relatively  sli^'-  ' 
course  than  the  harder  forms  of  the  same  species,  or  than  ^ 
librous,  fatty,  and  cystic  tumors.     Tlie  latter,  when  of  a 
moid  nature,  have  certainlj'  an  embryonic  origin.     At  what 
however,  the  germinal  matter  really  begins  to  form  a  tnmoi; 
up  to  the  present,  unknown. 

All  the  mediastinal  tumors  obsen-'ed  up  to  the  presen 
ended  fatally.     Death  commonly  arises  from   the  grade 
crease  of  the  more  important  83'^mptoms  connected  with 
cnlntion  or  the  respiration :  for  instance,  simultaneous 
or  pericardial  eHusion,  or  general  oedema,  sopor,  and  the 
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toms  of  gradual  poisoning  with  carbonic  acid.  Death  occurs 
rarely  from  pai-alysis  of  the  heart,  or  during  a  sudden  asthmatic 
attack,  and  its  most  unusual  cause  is  haemoptysis. 

From  this  it  would  appear  that  the  prognosis  is  invariably 
Tinfavoi-able,  since  the  many  modes  of  treatment  which  have 
been  so  far  employed  have  only  led  to  an  apparent  improve- 
ment. 

Diagnosis. 

The  diagnosis  of  mediastinal  tumors  is  often  very  diflBcult, 
and  indeed  in  those  which  are  of  small  size  it  is  impossible. 
Even  in  those  cases  where  pressure  is  exercised  upon  one  or 
other  of  the  venous  trunks,  or  upon  the  various  nerves,  and 
when  the  corresponding  symptoms  exist,  but  where  there  is  no 
dulness  in  the  region  of  the  sternum,  the  diagnosis  may  remain 
uncertain  for  a  long  time.  It  depends  chiefly  upon  the  physical 
signs :  upon  the  dulness  with  irregular  boundaries,  weakness, 
or  absence  of  the  breathing  sounds  ;  u]>on  the  unilateral  dilata- 
tion of  the  thorax,  and  its  incomplete  expansion ;  moreover, 
upon  the  symptoms  caiised  by  pressure  exercised  upon  the 
different  nerves,  such  as  lx)ss  of  sensibility,  voice,  etc.  ;  also 
upon  vascular  compression,  the  manifestations  of  which  are 
cyanosis,  cedema  of  the  face,  neck,  and  upper  extremities,  and 
weakness  of  the  radial  pulse  ;  and  above  all  upon  the  swelling 
of  the  visible  lymphatic  glands  in  various  parts  of  the  body. 
With  tumors  in  the  posterior  mediastinum,  the  dulness  will  be 
in  the  back,  about  at  the  level  of  the  scapula,  and  then  the  effects 
of  pressure  upon  the  CBsophagus  are  to  be  looked  for. 

Although  these  symptoms  may  be  striking,  and  they  no 
doubt  point  to  a  mediastinal  tumor  when  they  are  all  present, 
there  are  a  number  of  other  diseases  in  which  many  of  these 
sj'mptoms  also  occur. 

Above  all,  in  a  mediastinal  abscess  where  the  opening  has 
not  as  yet  occurred,  the  diagnosis  may  be  attended  with  diffi- 
culty. Here  also  we  find  a  feeling  of  constriction  and  oppres- 
sion, with  a  dull,  boring  pain  behind  the  sternum,  palpitation, 
laryngeal  irritation,  nausea,  cyanosis  of  the  face,  headache,  ver- 
tigo, syncope,  dulness  on  percussion,  bulging  of  the  intercostal 
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spaces,  loss  of  respiratory  sounds,  etc.,  etc.  In  this  case  the 
etiology  must  be  carefully  considered.  The  abscess  generally  is 
referred  to  some  injury,  such  as  a  blow  or  knock  on  the  ster- 
num ;  to  the  penetration  of  foreign  bodies,  such  as  balls,  daggers, 
or  lance  points  ;  to  disease  of  the  sternum  or  ribs,  such  as  caries 
or  fracture ;  to  purulent  collections,  or  centres  of  inflammatioQ  in 
the  neighborhood  (inflammation  in  the  neck,  abscess  of  the  luDg, 
empyema,  etc.) ;  more  i-arely  to  a  constitutional  cause,  as,  for 
instance,  the  so-called  metastatic  inflammation  of  the  mediastinal 
(connective  tissue,  during  the  course  of  severe  diseases,  or  the 
idiopathic,  so-called  rheumatic  inflammation  in  this  region.  As  s 
rule  mediastinal  abscess  is  accompanied  from  first  to  last  by 
deep-seated  and  gradually  increasing  pain.  At  times  a  consider- 
able amount  of  fever  is  associated  with  regularly  intermitting 
rigors.  Then  the  abscess  gradually  prepares  itself  to  op«i 
externally,  and  a  fluctuating  tumor  appears,  the  nature  of  which 
can  be  positively  ascertained,  if  further  doubt  exists,  by  means 
of  an  exploratory  puncture.  The  opening  may  occur  in  various 
parts  of  the  thorax — the  abscess  seldom  bursts  into  the  pleural 
sac — or  the  pus  may  sink  down  to  the  inguinal  and  lumbar 
regions.  According  to  Daude  the  dulness  under  the  sternum, 
caused  by  mediastinal  abscess,  undergoes  a  change  by  alteration 
of  the  position  of  the  patient. 

As  a  rule,  aneurisms  of  the  ascending  portion  and  arch  of  the 
aorta  can  be  distinguished  without  great  difficulty  from  medias- 
tinal tumors,  as  there  is  generally  diminution  of  resistance  over 
the  area  of  dulness  in  aneurisms,  and  the  heart  sounds  are  heard 
with  greater  distinctness,  a  bruit  accompanying  the  first  sound. 
Further,  the  interval  of  time  between  the  heart  beat  and  the 
ladial  pulse  is  prolonged,  and  under  certain  circumstances  there 
is  a  want  of  synchronism  between  the  right  and  left  radial 
pulses.  However,  cases  of  mediastinal  bruit  are  found  in  which 
the  first  aortic  sound  is  associated  with  a  munnur,  as  may  hap- 
pt^n  when  there  is  pressure  exerted  on  the  aorta,  or  when  the 
tumor  is  very  vascular.  Pulsation  may  also  occur  when  the 
tumor  is  raised  by  the  impulse  of  the  aorta  from  behind,  or 
when  the  vessel  is  pushed  forward  by  the  tumor,  or  when,  as 
occurred  in  Biichner's  case,  a  communication  between  the  aorta 
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and  a  cyst  exists.  In  such  cases,  according  to  Bamberger '  and 
Riegel,'  the  delay  in  the  i-adial  pulse  is  always  wanting,  as  well 
as  the  even  and  slow  distention  of  the  sac,  which  occurs  in  aneu- 
rism, for  in  the  pulsating  cancer  the  pulsation  only  appears  in 
certain  parts,  owing  to  the  uneven  distribution  of  the  vessels, 
and  a  tumor  raised  by  the  aorta,  or  a  cyst  communicating  with 
it,  rises  and  falls  in  toto.  Further,  in  aneurism  the  heart's 
impulse  is  increased  on  account  of  the  cardiac  hypertrophy 
usually  associated  with  this  condition,  and  the  heart  sounds  are 
more  plainly  heard ;  while  in  tumors,  on  the  contrary,  the  heart 
sounds  are  generally  weak,  and  the  impulse  scarcely  perceptible 
to  the  touch  or  sight. 

Pericardial  effusion  may  be  distinguished  from  mediastinal 
tumors  by  the  characteristic  shape  of  the  area  of  dulness.  In 
the  former  the  area  of  dulness  (corresponding  to  that  of  the 
heart)  is  conical,  with  a  broad  base  placed  below  ;  in  the  latter  it 
is  transverse,  with  very  irregular  outline,  and,  tapering  oif 
below,  passes  insensibly  into  the  nearly  normal  praecordial  dul- 
ness. Also  the  progress  of  the  disease,  the  fact  that  pericarditis 
is  commonly  secondary  to  some  other  severe  affection  (pleuritis, 
morbus  Brightii,  rheumatism,  etc.),  the  accompanying  fever,  and 
the  want  of  the  above-mentioned  symptoms  of  pressure  on  the 
vessels  and  nerves  give  the  necessary  points  of  distinction.  The 
diagnosis  becomes  difficult,  indeed  almost  impossible,  when  a 
pericardial  effusion  is  added  to  a  mediastinal  tumor. 

The  situation  of  the  dulness  prevents  any  confusion  between 
this  disease  and  chronic  infiltration  of  the  apices  of  the  lungs. 
In  tumors  the  dulness  is  confined  to  the  sternum  and  its  imme- 
diate neighborhood,  while  in  infiltration,  on  the  other  hand,  it  is 
confined  to  the  apices  of  the  lungs,  the  supra-  and  infraclavicular 
spaces.  Besides  this,  the  other  physical  signs  are  almost  com- 
pletely reversed  in  the  two  conditions.  In  the  infiltration  one 
finds  well-marked  intensified  fremitus,  loud  sibilant  rhonchi, 
loud  bronchial  or  cavernous  breathing ;  in  the  tumor  the  vocal 
fremitus  is  diminished,  and  the  respiratory  sounds  are  weak  or 


'  LehTbaoh  dei  Herzkraokbeiten.     Wien,  1857,  pp.  422  and  423. 
'  L.  c,  p.  333. 
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quite  wanting.  When  the  situation  of  the  dulness  and  tbe 
course  of  the  disease  are  taken  into  account,  a  confusion  with 
pleural  exudation  is  not  easy ;  one  can  only  mistake  it  for  an 
encapsulated  effusion  lying  on  the  anterior  thoracic  wall. 

Tumors  in  the  posterior  mediastinum  may  be  mistaken  for  aa 
aneurism  of  the  thoracic  aorta  and  for  pneumonic  infiltration. 
With  regard  to  the  aneurism,  one  must  rely  upon  the  above-men- 
tioned facts.  The  shape  of  the  dulness,  the  diminished  respir- 
atory sounds,  the  weak  vocal  fremitus,  the  course  of  the  disease, 
the  dysphagia,  the  symptoms  of  pressure  on  vessels  and  nerves, 
which  are  wanting  in  pneumonia,  are  sufficient  to  distingaisb 
the  two  affections. 

It  may  be  of  great  importance  for  the  prognosis  to  deter- 
mine the  anatomical  nature  of  the  tumor.  We  have,  for  sar- 
coma, a  guide  in  its  rapid  growth,  and  the  simultaneous  affec- 
tion of  other  glands.  Of  less  value  is  the  youth  of  the  patient, 
and  the  want  of  cachexia,  for  carcinoma  too — as  far  as  we  can 
put  faith  in  the  microscopic  observations  of  former  years- 
occurs  at  a  compai-atively  early  age,  and  the  cachexia  is  not  to 
bo  regarded  as  the  immediate  result  of  the  tumor,  but  rather  as 
depending  upon  the  disturbance  of  the  function  of  many  impor- 
tant organs,  which  have  been  encroached  upon  by  the  tumor. 
Cystic  tumors  may  give  a  fluctuating  feel,  or,  when  they  are 
dermoid  in  their  nature,  the  fact  may  be  established  beyond  a 
dou])t  either  by  hairs  being  mixed  up  with  the  sputa,  as  in  the 
case  of  Mohr  and  Cloetta,  or  by  the  nature  of  the  masses  which 
escape  when  the  tumor  is  opened  by  means  of  an  incision. 

Pohn  describes  a  case,  a  review  of  which  I  can  only  reach.  In  a  healthy  man. 
who  sufft-'red  from  pain  and  loss  of  power  in  the  right  arm  two  years  before,  t 
tumor  api)earcd  in  the  right  sternoclavicular  articulation.  A  year  later  a  Maiilar 
tumor  ap]>eared  on  the  left  side  in  the  same  situation,  and  under  the  same  circum- 
stiiiices.  In  thi'  course  of  four  years  both  tumors  attained  a  considerable  size,  pul- 
sated, were  soft  and  fluctuating.  The  left  tumor  was  opened  and  discharged  a 
quantity  of  fatty  masses  mixed  with  hair. 

TREATMENT. 

Tlie  treatment  can  naturally  only  be  directed  against  the 
symptoms,  sin(!e  the  remedies  which  have  been  recommended 
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and  applied  for  the  cure  of  mediastinal  tumors  have  given  but 
Tinsatisfactoiy  results.  Either  internally  or  externally  the  pre- 
parations of  iodine  or  mercury  are  of  no  use.  Surgical  inter- 
ference, that  is  to  say,  resection  of  single  ribs,  is  only  indicated 
when  the  tumor  is  relatively  small,  when  it  occupies  a  circum- 
scribed space,  and  when  it  is  unconnected  with  any  important 
vital  organs.  With  carcinoma  and  sarcoma  this  procedure  can- 
not have  a  satisfactory  result,  as  these  forms  of  growths  soon 
recur.  In  cystic  tumors  with  well-marked  fluctuation,  puncture 
and  iodine  injections  may  be  indicated.  The  most  suitable  line 
of  treatment,  when  there  is  no  direct  means  applicable,  is  to  sus- 
tain the  patient's  strength  with  a  good  nutritious  diet.  At  the 
same  time  we  should  endeavor  to  alleviate  the  distressing  symp- 
toms connected  with  the  organs  of  respiration :  the  dyspncea 
and  asthmatic  attacks  chiefly  by  rest,  by  a  suitable  posture 
agreeable  to  the  patient  (commonly  tlie  half-sitting  posture)  and 
by  the  use  of  narcotics.  Counter-irritants  to  the  chest,  such  as 
hot  sponges,  mustard  plasters  and  blisters,  often  give  momentary 
relief.  Tracheotomy  as  a  means  of  relief  in  cases  of  intense 
dyspnoea  is  irrational,  as  the  tumor  pressing  upon  the  trachea 
occupies  too  deep  a  situation.  Venesection  in  cases  of  stasis  in 
the  veins  is  injurious  on  account  of  the  tendency  to  develop 
hydraemia.  Local  depletion  on  the  temples,  in  cases  of  cerebral 
congestion,  may  give  some  relief,  but  should  be  cautiously  car- 
ried out  for  the  reason  just  mentioned.  The  modes  of  treatment 
to  be  adopted  in  cases  of  dangerous  hemorrhage  are  treated  of 
in  another  chapter. 


PARASITES   OF   THE    LUNGS. 


a.  Animal  Parasites. 

Up  to  the  present  time  the  only  animal  parasites  which  hare 
been  foiiTul  in  the  lungs  are  the  Echijiococciis,  the  Cyitictrm 
cellulosae,  and  the  Strongylus  longevaginatus. 

1.  Echinococcus. 

For  the  general  drscription  of  echinococci,  and  their  mod^  ff 
occurrence  in  the  organs  of  respiration,  we  refer  the  reader  to  th'- 
detailed  account  given  by  Heller  in  the  third  volume  of  r- 
Cyclopt'cdia,  pp.  655-586,  while  here  we  content  ourselves  with 
bringing  forward  some  of  the  more  important  points  connectai 
with  the  symptomatology  and  the  diagnosis. 

Symptcyms. 

The  symptoms  which  echinococci  produce  depend  chiefly  npoi 
their  size  ;  hence  very  small  cysts  situated  in  the  centre  of  tb 
lung  may  remain  latent  for  a  very  long  period,  even  an  eEr> 
lifetiine. 

Generally  the  iirst  symptom  which  appears  is  a  distn-   - 
cough,   at  first  dry,  and  later  accompanied  by  rauoous 
wlitfli  may  l>e  tinged  with  blood.     To  this  is  next  ac 
nating  pain  in  one  side  of  the  thorax,  in  the  back,  in 
chondrium,  or  in  the  epigastrium  ;  or  the  patients  maj* 
of  a  dull  and  persistent  pain  in  the  chest.      In  the 
they  suffer  from  shortness  of  breath,  particularly  whe: 
or  undergoing  any  unusual   bodily  exercise ;    the  re 
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«come  frequent,  aud  paroxysms  of  dyspnoea,  with  a  dread  uf 
uflfoeation,  appear.  Sometimes  tbe  patient  is  unable  to  lie  on 
be  sound  side.  He  becomes  emaciated,  pale,  loses  strength, 
,Tid  assumes  the  aspect  of  a  eonsumptive  person.  This  appear- 
mw  njay  be  more  accuratel}-  simulated  when  he  expectorates 
!rom  time  to  time  considerable  quantities  of  blood,  and  when 
lie  centre  of  the  disease  is  proved  bj  plly^i('al  exannnation  to  be 
situated  in  the  upjier  lobe  of  the  lung,  Tliere  are  other  rases 
frliicli  continue  for  a  long  time  with  a  slight  cough,  scarcely 
loticed  by  the  patient  himself,  and  tlien,  upon  the  occurrence  of 
I  severe  attack  of  coughing,  accompanied  by  hemoptysis  and 
Ijspnoea,  they  suddenly  demand  attention.  More  rarely  the 
lisease  appears  as  a  severe  attack  of  acute  pleuritis  in  a  person 
vlio  had  been  previously  healthy  and  strong.  In  tliis  case  we 
lave  generally  to  deal  with  the  rupture  of  a  small  peripheral 
yst  into  the  pleura. 

When  the  echinococcus  cysts  attain  a  large  size,  distention  of 
he  affected  side  of  tlie  tliorax  may  follow,  occasionally  with 
Hdeniiig  and  bulging  of  tlie  intercostal  sjiaces.  On  account  of 
tie  echinococcus  being  situated  most  commonly  in  the  lower 
t>be,  the  lower  part  of  the  thorax  is  chiefly  affected,  and,  it 
^ould  appear,  more  frequently  the  right  side  than  the  ]<'ft. 
lie  diaphragm  becomes  pushed  down,  aud  the  heart,  according 
o  the  side  occupied  by  the  echinococcus,  is  displaced  to  the 
^ht  or  left  side,  as  the  case  may  be.  The  affected  side  moves 
iS8  than  the  othi^r  during  respiration. 

According  to  the  size  and  peripheral  seat  of  the  sac,  per- 

tdisfon  gives  a  more  or  less  extensive  area  of  dulness,   with 

onsidemble  increase  of  resistance.      The  dulness  is  generally 

eMnd  and  below.   mor«^  rarely  in   tln^  fos.sa  su]>ra-  or  infra- 

tainata.     More  fj-equeutly  still  the  apex  of  tlie  lung  (^the  supra- 

*ad  infraclavicular  fossa;)  remains  free,  and  the  dull  percussion 

begins  upon  or  under  the  clavicle.'     The  vocal  fremitus  is 

lished.     The  respiratory  soumls  are  eitlier  completely  lost 

?  seat  of  dulness,  or  the  breathing  may  be  slightly  bronchial 


I 


Haafiger  nocb  Bcbeint  die  LnDgenR])it7!n,  die  Fosna  HU{ira-  und  infrQclavicalaris, 
bleibon.  nnd  die  duinpfe  Ferkussion  erst  auf  der  Clavicjila  oder  unter  deraelben 
■inneu." — Original  Text. 
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in  character,  or  indefinite ;  while  above  and  beneath  the  area  dt 
dulness  it  is  frequently  strongly  bronchial.  The  signs  of  catarrh 
are  usually  found  in  the  neighborhood. 

The  explanation  of  these  symptoms  meets  with  no  great  diffi- 
culty. The  bronchial  phenomena  (cough,  rhonchi,  ajid  mncoos 
expectoration)  are  the  result  of  the  lateral  pressure  exercised  bj 
the  echinococcus,  which  causes  a  certain  amount  of  disturbance 
of  the  circulation.  The  dyspnoea  is  produced  by  compressica 
and  atrophy  of  the  lung,  by  pressure  on  the  bronchi,  or  plug- 
ging of  the  latter  by  echinococci,  by  pressure  of  x)ericardial 
and  pleuritic  exudations,  or  by  pneumothorax,  etc.,  after  perfor- 
ation into  the  pleural  cavities.  The  pain  is  caused  by  pressure 
on  the  internal  thoracic  nerves,  and  by  the  accompanying  pleu- 
ritis.  Profuse  hemorrhages  have  their  origin  in  the  erosion  of  a 
large  blood-vessel  occurring  in  the  suppuration  and  gangrenous 
destruction  of  the  neighboring  tissue. 

Diagnosis. 

None  of  the  symptoms  have  anything  in  them  which  can  be 
looked  upon  as  characteristic  of  the  disease,  and  therefore  it  is 
always  difficult,  and  often  impossible,  to  distinguish  it  trom 
other  diseases.  It  is  commonly  confounded  with  pleural  fu- 
sion. Dulness  on  percussion  over  the  lower  and  posterior  part 
of  the  chest,  increased  resistance,  diminished  fremitus,  weak 
respiratory  sounds,  indistinct,  weak,  or  loud  bronchial  breathing, 
displacement  of  organs,  dilatation  of  the  thorax  and  impeded 
motion  are  the  signs  recognized  as  characteristic  of  plenial 
effusion.  The  distinction  becomes  all  the  more  difficult  as  the 
curved  outline  of  the  upper  margin  of  the  dulness,  which,  by 
many,  is  considered  characteristic  of  echinococci,  is  often  want- 
ing, and  the  area  of  dulness  is  often  very  considerable  when 
the  patient  first  comes  under  observation,  so  that  the  slow  (in 
echinococcus)  or  the  quick  (in  effusion)  development  of  this  sign 
is  of  little  value.  Of  some  importance  is  the  proof  that  echi- 
nococci are  present  in  other  organs,  such  as  the  liver,  in  which 
case  there  will  be  dulness  over  the  right  side  of  the  thorax. 
Last  year  there  was  a  patient  under  my  care  in  the  hospital — 
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•whose  case  has  been  described  by  one  of  my  pupils' — who 
afforded  me  the  opportunity  of  seeing  how  fallacious  this  symp- 
tom may  be.  Here  there  existed  dulness  up  to  the  thiid  rib  on 
the  right  side,  besides  which  there  was  a  gradually  increasing 
swelling  of  the  soft  parts  below  the  tenth  rib,  which  showed  a 
tendency  to  perforation.  An  incision  into  this  gave  exit  to  a 
purulent  fluid  containing  many  echinococcus  sacs,  and  an  ex- 
ploratory puncture,  made  to  confirm  the  diagnosis,  in  the  fifth 
intercostal  space  gave  escape  to  a  clear  fluid  rich  in  albumen. 
The  diagnosis  founded  on  these  points  and  made  during  life  was 
echinococcus  of  the  liver,  with  pleural  effusion  of  the  right  side, 
the  correctness  of  which  was  proved  at  the  autopsy.  The  sup- 
puration of  the  sac  of  the  echinococcus  had  in  all  probability  a 
traumatic  origin. 

The  febrile  symptoms  which  occur  in  pleuritis  are  of  some 
importance,  as  they  are  usually  wanting  in  echinococcus,  only 
occurring  with  suppuration  of  the  sac  and  inflammation  of  the 
surrounding  lung  tissue. 

The  confusion  with  hydrothorax  is  not  easy  when  one  con- 
siders its  well-known  etiological  peculiarities,  its  common  occur- 
rence on  both  sides,  and  the  alteration  in  the  shape  or  situation 
of  the  dulness  with  the  change  in  position  of  the  patient. 

Attention  has  already  been  called  to  the  resemblance  of  this 
disease  to  chronic  pneumonic  infiltration  of  the  apices  of  the 
lungs,  that  is,  to  phthisis.  In  this  disease,  as  a  rule,  the  thorax 
is  flattened  and  sunken,  fremitus  is  increased,  and  generally  low 
bronchial  breathing  and  sibilant  rhonchi  are  heard.  In  those 
cases,  however,  in  which  the  echinococcus  sac  has  become  con- 
nected with  a  bronchus,  and  has  emptied  itself,  wthout  the 
necessary  attention  being  paid  to  the  sputa,  the  likeness  to 
phthisis  may  be  still  greater.  The  lung  may  then  become  con- 
tracted by  the  collapse  of  the  sac.  The  percussion  tone  becomes 
tympanitic  ;  by  opening  and  shutting  the  mouth  the  pitch  of 
the  tone  is  altered,  and  sometimes  a  cracked-pot  sound  may  be 
elicited.  The  fremitus  may  be  normal,  or  even  increased,  and 
the  respiratory  murmur  either  bronchial  or  amphoric.  In  the 
cases  where  the  dulness  begins  under  the  clavicle,  one  must  bear 

'  Wartena,  Een  geval  van  Echinococcus  hepatis.    Amsterdam,  1874. 
VOL.  v.— 80 
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in  mind  the  po^bHirr  of  a  nev-grovtk  Tcaac^^  in  tiielngar 
in  the  anterior  mediastznarau  For  tk<e  lattier  the  agns  ol  -pt&Bm 
upon  the  large  ves^^ls.  cyanoas  and  cedemm  of  Ae  upper  put  of 
the  body,  as  well  as  the  fonn  and  sitnatioa  c^  the  ai^^a  of  dalon 
under  the  stemom.  mar  suffice  to  settle  the  qaestiott.  Tli 
alisence  of  pulsation  prevents  any  confuaoo  between  the  di^eMB 
in  question  and  aneurism  of  the  aorta. 

All  the  cases — and  indeed  thev  are  the  great  majoritj — M\itm 
the  diagnosis  is  uncertain,  it  can  onlv  be  pasitiTely  decided  vba 
the  sacs  of  echinococci.  or  pieces  of  them,  with  their  well-knon 
striations,  scolices.  or  hooks,  are  found  in  the  spata.  mrcMne  ti 
view  bv  means  of  an  exploratory  puncture.  The!re  are  cases  at 
record  where  the  sacs  of  echinococci  hare  been  spat  up,  withoit 
their  situation  or  existence  having  been  discovered  during  lift 
A  variable  amount  of  hemorrhage  may  accompany  the  expecto- 
ration of  the  walls  of  the  sac,  which  usually  come  away  as  cki^ 
white,  translucent  membranes  rolled  up  t<^ther. 

Course  of  the  Disease. 

The  case  may  progress  in  such  a  manner  as  to  give  absolatdy 
no  outward  sign  of  its  existence.  The  parasite  may  die,  and  th« 
contents  of  the  sac  may  be  transformed  by  the  deposit  of  ch»lk 
into  a  mortar-like  mass  which  is  only  found  accidentally  at 
the  post-mortem  examination.  In  many  cases  of  echinococrtt 
in  the  lung  a  communication  is  formed  between  it  and  one  of 
tlie  larger  bronchi ;  the  sac  then  collapses,  and  recovery  may 
take  place.  Sometimes,  after  days  and  weeks  of  spitting  frag- 
ments of  the  parasite,  and  an  apparent  amelioration  of  the  dis* 
ease,  a  kind  of  relapse  occurs.  The  cough,  pain,  and  dyspnoe* 
incH'ase,  a  fresh  evacuation  of  echinococcus  membrane  takes 
y>lace,  whi»;h  is  followed  by  improvement  and  possibly  even  by 
permanent  recovery  (Lebert).'  Often  the  patient  does  not  r«gaii 
his  strength  in  spite  of  the  removal  of  the  cause  of  disease. 
Death  occurs  with  fever,  loss  of  strength,  and  copious  purulent 
expectoration,  and  with  the  signs  of  general  marasmus.  In 
other  cases  perforation  outwards  through  the  wall  of  the  thorax, 

>  Elinik  der  Bmstkxuikheiteii,  IL,  p.  671. 
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or  through  the  diaphragm  into  the  intestinal  canal,  may  take 
place,  and  thus  the  sacs  may  be  happily  evacuated  at  stool. 
Perforation  into  the  pleura,  pericardium,  or  abdominal  cavity  is 
unfavorable,  since  rapid  pleuritis  or  pyopneumothorax  (vi^here 
an  opening  into  the  bronchi  also  occurs),  pericarditis  or  peritoni- 
tis may  follow.  Suppuration  and  gangrene  sometimes  occur, 
and  usually  terminate  fatally.  In  this  case  the  sputa  become 
fluid,  greenish-black,  mixed  with  shreds  of  tissue,  and  stinking, 
and  manifest  the  other  characters  of  gangrenous  sputa.  Sudden 
death  has  been  observed  to  follow  either  suffocation  or  profuse 
hemorrhage. ' 

We  shall  not  enter  here  into  an  account  of  those  cases  where 
the  echinococci  have  made  their  way  from  their  seat  in  the 
abdominal  cavity,  in  the  liver,  spleen,  or  kidneys,  into  the 
pleura,  pericardium,  or  lung  by  perforating  the  diaphragm.  In 
the  last  case  evacuation  through  the  bronchus,  and  indeed  por- 
manent  recovery,  may  take  place,  of  which  fact  I  have  observed 
a  most  striking  example  while  assistant  in  Niemeyer's  clinique 
in  Greifswald.'  The  symptoms  do  not  materially  differ  from 
those  given  above. 

Prognosis. 

The  prognosis  must  always  be  guarded.  Even  with  the  com- 
plete evacuation  of  the  sac  through  the  wall  of  the  chest,  or  by 
way  of  the  bronchi,  the  disease  is  more  commonly  followed  by 
death  than  by  recovery.  With  regard  to  the  treatment  we  must 
refer  the  reader  to  what  is  laid  down  in  Vol.  III.  of  this  Cyclo- 
paedia. 

2.  Strongylus  longevaginatus  (Diesing). 

This  worm,  which  belongs  to  the  Nematodes,  has  a  cylindri- 
cal body,  with  a  conical  pointed  head.  In  the  vicinity  of  the 
mouth  there  are  six  pretty  large  wart-shaped  papilla?.  The 
length  of  the  female  reaches  26  mm.,  the  thickness  0.7  mm.  ; 

'  Moutard-Martin,  rUnion  m^ia,  1856,  No.  78. 

'  Nonk,  De  echinocoacia  hepatis.     Dissertatio.     QiyphiBwaldis,  1800. 

*  Systema  Helmintum,  T.  IL ,  p.  317. 
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wliile  in  the  male  these  dimensions  are  respectively  16-17  mm. 
and  0.55  mm. 

These  creatures  were  found  in  great  numbers  by  Dr.  Jortsits, 
at  Clausenburg  (Transylvania),  in  the  lung  substance  of  a  boy 
six  yeare  old,  who  had  died  of  an  unknown  disease,  and  by 
Rokitansky's  interposition  an  examination  was  permitted.  Some 
of  the  worms  were  loose  in  the  lung,  while  others  were  imbedded 
in  its  parenchyma.  Since  this  is  the  only  observation  of  the  kind 
in  man,  what,  if  any,  disturbances  they  may  create  in  the  oi^gans 
of  respiration  are  unknown.  Leuckart '  thinks  it  probable  that 
Jortsits's  patient  died  of  a  parasitic  form  of  pneumonia. 

3.  Cysticercus  cellulosae. 

Also  the  Cysticercus  cellulosae  is  but  rarely  fonnd  in  the 
lung,  and  then  only  a  few  specimens  are  encountered,  or  per- 
haps only  a  single  one,  even  where  the  muscles  are  richly  stud- 
ded with  them.  Peculiar  disturbances  are  not  produced  by 
their  presence. 

b.  V^etable  Parasites. 

Pneumonomycosis  (Virchow)." 

The  cases  in  which  vegetable  parasites  have  been  found  in 
the  human  lungs  are,  up  to  the  present,  but  few,  and  then  only 
in  post-mortem  examinations,  for  they  are  betrayed  by  no  symp- 
tom during  life.  The  species  most  commonly  observed  in  tWs 
situation  is  the  Aspergillus  {PneumonomycosLt  aspergiUina, 
Virchow).  It  was  first  discovered  by  Bennet  in  the  tubercular 
masses  and  cavities  of  a  phthisical  patient ;  then  it  was  fonnd 
by  Rayer  and  Gairdner  upon  tlie  pleura  in  pneumothorax,  and 
by  Remak  in  the  expectorated  bronchial  clots  of  pneumonia. 
Virchow '  saw  this  fungus  frequently  in  the  cavities  of  chronic 
lobular  pneumonia,  with  necrosis  and  softening  of  the  tissue, 
and  once  in  the  bronchi  of  sound  lungs  in  a  girl  who  died  of 

'  Menschliche  Parasiten.     Leipzig.  1868,  Bd.  II.,  p.  404. 
'  Virchow'B  Archiv,  Bd.  IX.,  p.  558. 
*  Virchow's  Archiv,  B.  IX. ,  p.  558. 
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dysentery.     Friedreich,'  as  well  as  Dusch  and  A.  Pagenstecher/ 

observed  cases  of  gangrene  of  the  lung  with  these  fungi.     It 

would  seem  doubtful  whether  the  black  masses  found  at  Greifs- 

wald,  in  thf  gangreuous  walls  of  a  pulmonary  cavity,  by  Baum, 

Litzmann,  and  Eichstiidt/  and  considered  by  Schauer  of  Eldena 

as  mucar  7«Mcefto— masses  which  were    composed   of   threads 

entanglmg  rounded  bodies— belong  to  the  same  class.     The  same 

holds  good  of  the  fungi  which  Hasse  and  Welker  found  in  the 

interior  of  a  cancer  of   the  lung,  and  that  were  described  by 

Kuchenmeister  as  viucor  mucedo.      Virchow  believes  that  in 

laoth  cases  they  were  forms  of  aspergillus.     According  to  him 

this  growth  appears  either  in  the  form  of  sharply  defined  islands, 

Jroni  two  to  three  mm.  in  diameter,  or  as  a  tliiu  coating  of  clear 

grivn  or  dark  blackish  color,  and   consists  of  thin,  colorless. 

occa^iotuxll}'  glistening  stalks,  from  which  greenish  threads  with 

tufted  ends  spring. 

Sard  nee  {Mvrisjyomcedia  ventriculL  Robin)  have  been  fre- 
qtienMy  found  in  the  lungs  without  their  being  found  in  any 
other  part  of  the  body,  not  even  in  the  stomach.  The  first  case 
of  jmeitmonomycosis  sarciniva  was  observed  by  Virchow*  in 
the  dead  body  of  a  man,  aged  seventy  years,  who  had  di«^  of 
diarrha*a  and  marasmus.  Near  a  number  of  obsolete  nests  of 
tubercles,  on  the  anti^rior  inferior  extremity  of  the  upper  lobe  of 
the  left  lung,  was  found  a  round,  bIackish-bro%vn  spot,  the  size 
of  a  thaler,  over  which  the  pleura  was  raised  like  a  watch-glass. 
Vi'lien  tliis  prominence  was  ]ierforated,  stinking  gas  escaped. 
The  inside  of  the  resulting  cavity  had  a  reddish-brown  or  black- 
slinddy  appearance,  and  was  covered  with  a  pulpy,  reddish- 
►rowTi,  stinking  material.  The  branch  of  the  bronchus  leading  to 
lecarity  was  tightly  plugged  witli  a  similar  material.  Tliis  was 
foand  by  microscopic  examination  to  consist  of  shreds  of  lung 
le.  namerous  blood -corpuscles,  and  fat  granules,  but  chiefly 
perfectly   colorless  packets  of  sarcinffi.     In  a  second  case 


'^bid..  Bd.  X..  p.  510 

^  ^'^.Vtrr^  De  ve^tabUJbnu  orpaniam.  animal     Diaeert.  Inaug.     Berl.,  1847,  p.  14. 
^^'■iopi't  N.  Xotizen,  1846,  Mai,  No.  825. 
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'  Virchow'ii  Archiv,  Bd.  ^ 
•11)1(1  .  n.l    XXXIII.,  p. 

•  SitzuiitMjiMtukolIc    riw 
rioht,  I8«7.  I.,  p.  a07. 
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— FrancUei  Bdeboe  Sylvii,  Opera  medica.  Praxeos  medicaj,  lib.  1.  —  Theophili 
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Bnpt.  Morgagni,  De  sedibus  et  causis  morborum  per  anatomen  iudagatis. 
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Traite  clinique  et  pratique  des  maladies  des  enfants,  8.  Tome.  Paris,  1843. — 
Briquet,  Recherches  statistiqucs  sur  I'histoire  de  la  phthisie.  Revne  medic, 
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Lungentuberkuloae  uuf  Madeira.     Deutsche  Klinik,  1866,  1867.— J!  X  f^*' 
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bingcii,    X'iM.  — Ilirsch,  Ilandljuch  dcr  bistorischrgcograptiischen  Pallwl 
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Schwindsncht,  12.  Bricfe.  Munchen,  1872. — Lebert,  Verfinderungen  der  Kdr- 
perwSrme  ira  Laufe  der  Tuberkulose.  Deutsche8  Archiv,  DL — Biermer,  Pro- 
phylaxis und  Behandlung  der  chronischen  Lungenschwindsucht.  Correspon- 
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INTRODUCTION. 

By  consumption  or  phthisis  (tabes,  consamptio)  is  meant  in 
pathology  those  diseases  which  are  characterized  by  the  gradual 
destruction  of  life  with  constantly  increasing  emaciation,  and 
from  which  recovery  is  exceptional. 

Such  an  emaciation,  consumption,  or  waste  may  arise  either 
from  excessive  excretion,  or  from  diminished  ingestion.  In  the 
first  case  the  waste  results  from  abnormal  losses,  such  as  sup- 
purations, blennorrhoeas,  etc.,  although  the  supply  may  be  the 
same  as  usual  {phthisis).  In  the  latter  case  the  waste  is  to  a 
certain  extent  at  the  expense  of  the  body  itself  {r/iarasmus,  in  its 
strict  meaning). 

The  phtJtisical  consumptions  may  have  their  starting-point 
in  very  different  forms  of  disease,  and  in  different  organs.  Thus 
the  older  pathologists  distinguished  between  a  great  variety  of 
phthisical  consumptions:  phthisis  laryngea,  bronchialis,  pitui- 
tosa,  pulmonum,  hepatis,  intestinalis,  renalis,  etc.  The  plitliisis 
pulmonum  has  always  been  the  most  conspicuous  form,  and  its 
connection  with  phthisis  laryngea  and  phthisis  intestinalis  has 
always  been  recognized. 

When  autopsical  examinations  began  again  to  be  made, 
ulcerative  destructions  of  the  lungs  were  found,  and  likewise 
nodular  indurations.  The  pulmonary  consumption  was  some- 
times ulcerative,  sometimes  nodular.  Gradually  smaller  and 
smaller  nodules  (milia,  granula)  came  to  be  recognized  ;  then 
they  were  found  more  and  more  frequently,  and  the  number  of 
cases  increased  in  which  nodules,  nodes,  and  their  degenerated 
products  were  present ;  until  at  length  the  nodular,  tuberculous, 
and  granular  species  of  pulmonary  phthisis  came  to  be  regarded 
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as  the  dominant  form,  and  finally  all  the  destrnctire  lesionaj 
observed  in  the  lungs,  larynx,  intestines,  etc.,  in  persons  djin 
of  pulmonary,  laryngeal,  or  intestinal  consumption  were  said 
come  from  these  nodules,  or  at  least  from  tlie  same  substanwi 
which  they  were  formed.  At  the  same  time  it  was  found  tb 
these  nodules  were  almost  always  present  in  the  lungs;  io&et- 
the  com"iction  gained  ground  that  tlie  oldest  lesions  always  J 
originated  in  these  nodules.  And  as  the  pulinonary  is  the  iii?-f 
dominant  form  of  consumption,  iuid  produces  the  other  foms,  | 
so  all  phthisical  consumption,  all  phthisis,  came  to  be  regarded! 
as  dependent  upon  the  pulniouary  consumption,  and  this  also! 
upon  the  formation  of  nodules,  tubercules,  or  tubercular  snb- j 
stance.    AU  pulmonary  phthisis  was  tuberculosis. 

This  conclusion  was  supposed  to  be  the  ultimate  tmth,  and) 
for  a  time  investigation  rested  ;  tlien  came  the  microscope. 

WTiile  hitherto   it   had  required  centuries   before  tabfrckaj 
came  to  be  recognized  by  the  naked  eye,  it  now  needed  bull 
few  decades,  with  the  aid  of  this  rapidly  improved  instrument,] 
in  order  to  become  acquainted  with  the  elementary  conditions  of] 
the  tissue  lesions  involved,      "\^'hat  was  formerly  regarded  u 
tubercle  was  resolved  into  a  neoplasm  (genuine  miliary  tnbercUkj 
and  an  intiaunnation.    The  latter  was  subdivided  into  sera 
varieties,  and  the  details  of  the  views  in  regard  to  the  tisaWj 
changes,  esjjecially  those  of  the  lungs,   in  wliat  had  fomwrif  j 
been  regarded  as  tuberculosis,  became  more  and  more  compel 
cated.     The  tubercle  liad  now  Fcarcely  any  share  in  the  tnbfitO" 
losis,  in  (act  it  might  be  produced  in  animals  by  any  kindi 
inmnilation ;  what  right  had  it  then  to  an  existence?    Thisi 
nearly  tlie  present  position  of  opinion;  but  in  opjwsition  tolk 
analytical  tendency  there  is  already  beginning  to  be  feltasju-j 
tlietie  nei-essity  for  simpler  views.    All  this  lias  happened  chit4/I 
in  the  domain  of  pathological  histology  ;  and  since  pathoiop' 
has  had  hut  a  small  share  in  these  revolutions,  the  pathoic^fif''^ 
anatt»ini?ts    being    completely  at   variance   with    the    pnu'ric** 
pjitliologisrs.  it  seems  proper,  nay,  indispensable,  that  theesp*- 
sition  of  phthisis,  of  which  the  pulmonary  consumption  is,  teat 
the  stand-point  of  pathology,  the  dominant  form,  shonldwt  V 
left  to  be  undertaken  solely  by  the  pathological  anatomisW. 
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Pulmonary  consumption  has  existed  among  men  as  far  back 
as  we  have  any  historical  information.  Whether  it  has  increased 
or  diminished,  we  do  not  know  ;  but  at  all  events  it  is  at  the 
present  time  very  widely  prevalent.  Hirsch  states  that  probably 
two-sevenths  of  all  deaths  are  now  due  to  this  disease. 

Its  symptoms  were  described  with  unmistakable  clearness 
by  the  physicians  of  antiquity,  especially  by  Hippocrates.  He 
ascribes  the  affection  to  a  suppuration  of  the  lungs  or  pleurse, 
and  thinks  that  this  suppuration  may  arise  in  various  ways.  It 
may  proceed  from  the  conversion  of  an  inflammation,  or  of  an 
extravasation  of  blood,  or  of  an  accumulation  of  mucus  into  a 
suppuration  ;  it  may  occur  in  the  form  of  a  circumscribed  collec- 
tion of  pus,  or  as  a  diffuse  infiltration,  and  may  run  either  an 
acute  or  a  chronic  course.  Tubercles,  as  we  understand  them, 
were  unknown  to  the  ancients  ;  even  Galen  recognized  only  sup- 
purations and  ulcerations  of  the  lungs,  by  which  portions  of 
the  organ  are  sloughed  off,  as  if  by  a  putrefactive  process,  and 
discharged  in  the  expectoration.  Rhazes  also  holds  that  tlie 
suppumtion  of  the  lungs  may  proceed  from  a  haemoptysis,  peri- 
pneumonia, pleuritis,  or  an  injury,  and  tliat  patients  die  from 
it  because  the  lungs  cannot  be  treated  like  external  parts  by  the 
knife  or  cautery. 

Franciscus  Deleboe  Sylvius  appears  to  have  been  the  first  to 
recognize,  along  with  the  suppurations  and  ulcerations  of  the 
lungs,  the  existence  of  nodes,  from  the  softening  of  which  cavi- 
ties arise,  and  he  speaks  of  larger  and  smaller  tubercles.  He 
connects  these  nodes  with  the  pulmonary  glands,  and  supposes 
that  in  consequence  of  a  hereditary  and  constitutional  disposi- 
tion this  form  of  consumption  is  produced  by  the  swelling  and 
enlargement  of  these  glands,  and  their  final  conversion  into 
suppurating  tubercles. 

Bonnet  describes  lungs  which  contained,  besides  cavities, 
countless  small  tubercles.    As  early  as  1700  Mangetus  compared 

'  With  the  special  aesistance  of  Waidenburg^s  Die  Tuber. uloae,  etc.,  naoh  historiBchen 
und  experimentellen  Stndien.    Berlin,  1869. 
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the  tubercles  found  in  the  lungs,  liver,  spleen,  kidneys,  etc., 
with  millet  seeds,  and  also  described  what  was  manifestly  a 
miliary  tuberculosis. 

In  Morton's  Phthisiology  different  forms  of  pulmonary  con- 
sumption are,  it  is  true,  distinguished  from  each  other,  e.g.^ 
those  which  are  produced  by  syphilis,  inflammation  of  the 
lungs,  hajmoptysis,  and  scrofula,  but  the  node  is  regarded  as 
everywhere  the  first  step  in  the  destructive  process  in  the  lungs. 
This  view  was  again  for  a  long  time  ignored,  until  Stark  gave  a 
more  accuiute  description  of  tubercles,  and  showed  Low  cavities 
were  formed  from  them. 

Reid  derives  the  tubercles  from  coagulated  lymph,  which  has 
been  effused  into  the  pulmonary  vesicles,  and  expresses  himself 
as  directly  opposed  to  the  hitherto-prevailing  opinion  of  the 
glandular  nature  of  tubercles. 

Matthew  Baillie  also  describes,  as  the  most  frequent  lesion  in 
the  diseased  lungs,  the  presence  of  nodes,  which  ai-e  at  first 
about  the  size  of  the  head  of  a  pin,  but  afterwards,  by  the 
coalescence  of  several,  increase  to  larger  nodes.  The  breaking 
down  of  these  nodes  into  pus  he  regards  as  the  cause  of  con- 
sumption. He  also  distinguishes  them  from  glands.  At  the 
same  time,  however,  he  speaks  of  the  more  diffuse  deposits  as 
composed  of  scrofulous  matter,  although  he  thinks  that  they 
consist  of  tlie  same  substance  as  the  nodes.  In  the  lymphatic 
glands  he  speaks  of  this  matter  as  "caseous."  In  many  other 
organs,  such  as  tlie  kidneys,  bladder,  testicles,  etc.,  this  scrofu- 
lous matter  may  be  present  as  well  as  the  tubercles,  and  every- 
where they  both  possess  tlie  common  property  of  being  con- 
verted into  a  soft  caseous  mass.  Portal  designates  this  matter 
as  tuberculous,  and  says  that  this  is  the  term  in  general  use 
(ordinal  rement  appeloe  tuberculeuse). 

Bayh?,  who  uses  the  expression  miliary  tubercle,  describes  a 
granular  as  well  as  a  tuberculous  phthisis.  He  sjx'aks  of  the 
former  variety  as  not  at  all  infrequent,  although  it  la  not  men- 
tioned by  writers.  The  granulations,  he  says,  are  entirely  dis- 
tinct from  the  miliary  tubercles.  He  enumerates  six  forms  of 
phthisis  (tuberculeuse,  granxileuse,  avec  melanose,  ulcereuse, 
calculeuse,  cancereuse),  and  holds  that  the  great  majority  of 
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cases  belong  to  the  first  two.  Out  of  the  900  cases  reported  by 
him  624  were  tuberculous,  183  granular,  72  melanotic,  and  only 
14  ulcei-ative,  4  calculous,  and  3  cancerous. 

Bayle  declares  that  tubercular  phthisis  is  a  distinctly  specific 
disease,  which  may,  it  is  true,  be  complicated  with  inflamma- 
tions, catarrhs,  and  hsemoptyses,  but  does  not  originate  in  them. 
Moreover,  a  chronically  inflamed  lymphatic  gland  does  not  be- 
come tuberculous. 

Laonnec  begins  his  anatomical  description  of  phthisis  with 
the  statement  that  the  tuberculous  matter  is  developed  under 
two  principal  forms,  that  of  isolated  bodies  and  that  of  infiltra- 
tion. Both  of  these  forms  present  several  varieties,  according  to 
the  stages  of  development.  The  isolated  tubercles  have  four 
principal  varieties,  the  miliary,  the  crude,  the  granular,  and  the 
encj^sted  tubercle ;  while  the  infiltration  has  three,  the  irregular, 
the  gray,  and  the  yellow.  In  both  forms  the  tuberculous  matter 
is  at  first  gray  and  hyaline,  gradually  becoming  opaque  and 
very  dense.  Afterwards  it  softens,  becomes  more  and  more  fluid 
like  pus,  and  is  finally  discharged  through  the  bronchi,  thus 
giving  rise  to  tuberculous  cavities. 

Judging  from  the  only  signs  of  inflammation  which  were  then 
attainable,  Laennec  denied  the  inflammatory  nature  of  the  tuber- 
culous matter,  and  particularly  that  pneumonia  could  pass  into 
tuberculosis.  He  admitted,  however,  that  pneumonia  might,  in 
many  cases,  hasten  the  transformation  of  already  existing  tuber- 
cles. He  was,  moreover,  just  as  sceptical  in  regard  to  the  causa- 
tion of  tuberculosis  by  bronchial  catarrh,  for  the  reason  that  he 
was  unable  to  satisfy  himself  from  anatomical  evidence  that  the 
latter  was  ever  directly  converted  into  the  former. 

Although  Andral '  opposed  Laennec' s  views  on  many  points, 
he  subsequently  adopted  the  opinion  that  tubercles  were  pro- 
duced independently  of  any  irritative  or  inflammatory  process, 
but  their  presence  excited  a  secondary  inflammation,  which  ulti- 
mately expelled  the  tubercles. 

Louis  adopted  Laennec' s  views  completely,  and  his  mono- 
graph on  phthisis  has  for  a  long  time  been  the  standard  text- 
book on  the  subject. 

'  Note  in  Lainnee,  Trait6  de  raiucultation,  4  6dit.,  1857,  Tome  II.,  p.  93  et  seq. 


m  n^ad  to  tbe 

niaenioQTm  18 

■r  of  taberde 

of  an   tnl 
»mad  die  tuber 


first   appesaaee  in  18«i  aad  cxBrted  a  waj  great  infli 
in  Geraiaii7,  also  declared  Aat  tubercles  are  aeoplaaii% 
adopted  theai  for  botk  of  Imemmrr's  two  focas,  it  seemed  « i 
tile  specific  aatme  of  phtJitMS  veve  at  last  dpfcritrty  proved, 
late  as  1861  he  speaks  of  the  mOiaiy  taberde  and  the 
mloiia  infiltration  as  the  two  forms  of  tubercle.    The  latter, ! 
sajs,  ''  consists  in  the  impartion  of  the  textnre  of  the  liugii  ^ 
a  re^ldish,  gransh-red,  grayish,  finely  grannlar,  stiff,  tnbncakaij 
mass,  sometimes  involving  a  whole  lobe,  as  a  lobar  tnberraloni  | 
infiltration,   bat   very  often  lobular,   that    is,    affecting 
lobuI«-s  or  Hmall  aggregations  of  the  same."     "The  tnbercnlo 
infiltration  diffprs  from  the  tabercnlous  granulation  in  the 
tliat  in  tlie  former  the  tuberculous  substance  is  produced  Mi- 
formly,  and  in  s^o  solid  a  form  that  the  pulmonary  structureowrJ 
a  large  extent  bof-omes  unrecognizable  and  impermeable.'* 

In  the  meantime  Reinhardt  had  in  1847  shown  that  tnberck 
corpuscles    may    originate    from    pus-cells^    and    had   theivby 
d<'prived  tliem  of  their  importance.    By  1850  he  had  estal»li>W 
tl»i'  furt  that  many  substances  hitherto  regarded  as  tubercle  wei* 
identical  with  tim  products  of  inflammation,  and  Vircliowbsd 
taught  us  to  regard  the  caseous  metamorphosis,  the  tubercular- 
izatjon,  as  a.  gi-ncral  process  of  necrobiosis  in  tissues  and  exuda- 
tions.    Tlie  term  tubercle  he  limited  solelj'  to  the  miliar}"  tubtr- 
cle,  wliicli  he  still  regarded  as  a  neoplasm.     What  had  hitherto 
Ih'ihi  culled  tnbiMculons  matter  was  now  called  caseous  matte 
and  tubcrcnli/atiou  was  called  caseation.      The  true  tubercl 
that  is,  the  eai-Iier  miliary  tubercle,  was  regarded  as  a  neopla* 
rich  in  cells,  of  a  very  unstable  structure,  and  readily  dispM 
to   caseation,    in    consequence    of    which   change   the  tnberd 
becomes  opuqne,  white,  and  finally  yellow.      The  tuberculoffi 
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infiltration  was  defined  as  an  inflammation,  which  has  become 
modified  in  various  directions.  Tlie  caseous  pneumonia,  so  it 
was  held,  is  often  a  scrofulous  pneumonia,'  whose  products 
accumulate  in  the  bronchioles  and  alveoli,  and  there  become 
caseous,  so  that  the  latter  appear  to  be  completely  filled  with  the 
caseous  mass.  These  are  the  forms  of  phthisical  lungs  described . 
and  delineated  by  Carswell.  All  the  recent  numerous  investiga- 
tions have  been  based  upon  this  histological  distinction  between 
the  miliaiy  tubercle  and  the  infiltration ;  but  it  is  not  too  much 
to  say  that  as  yet  they  have  failed  to  establish  conclusions 
which  have  met  with  general  acceptance. 

Bayle's  miliaiy  tubercle  plays,  however,  only  a  subordinate 
role  in  pulmonary  consumption  ;  it  is  an  accidental  secondary 
product.  When  it  forms  the  only  anatomical  lesion,  we  have  to 
deal  with  an  acute  infectious  disease,  the  acute  miliary  tuber- 
culosis, which  does  not  belong  to  phthisis.  There  is  probably 
no  chronic  miliary  tuberculosis  in  the  old  sense  of  the  term. 
Phthisis  is  also  anatomically  a  chronic  inflammatory  disease, 
with  intercurrent  simi)le  forms  of  inflammation  which  heal  by 
cicatrization.  But  the  pernicious  fonn  of  phthisis  is  a  specific 
variety  of  inflammation  with  the  characteristic  caseous  metamor- 
phosis ;  this  inflammation  is  localized  in  different  parts  of  the 
tissues,  is  characterized  by  the  fact  that  it  begins  with  and  also 
produces  the  true  histological  miliary  tubercle  of  the  smallest 
kind,  and  in  itself  undergoes  no  other  metamorphosis  except 
necrosis.  Its  limitation  and  local  healing  is  effected  by  a  simple 
inflammation  in  the  surrounding  parts.  Tlie  details  on  this 
point  will  be  given  in  the  anatomical  part  of  this  article. 

ETIOLOGY. 

Everything  which  appears  to  affect  the  health  of  mankind 
has  been  alleged  to  be  a  cause  of  pulmonary  consumption ;  such 
as  deficiency  and  poor  quality  of  food,  lack  of  pure  air,  light, 
wannth,  and  exercise;  in  fact,  eveiything  which  impairs  the 
nourishment  of  the  body,  induces  poverty  of  the  blood,  or 
depresses  the  nervous  system. 

•  Virchme,  Die  krankhaften  Gcschwiilste,  2.  Band,  1804-0.'),  S.  600. 
VOL.  v.— 31 
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Strictly  speaking,  this  statement  does  not  include  the  whole 
tmth  ;  there  are  generally  other  concurrent  or  precedent  condi- 
tions, which  are  necessary  to  produce  this  result.  These  condi- 
tions are  partly  of  a  general  character,  and  partly  local,  pertain- 
ing to  the  individual ;  and  they  sometimes  occur  alone,  some- 
times in  combination. 

The  general  conditions  are  the  so-called  constitutional  anom- 
alies, which  in  many  cases  have  manifested  themselves  evoi 
from  childliood  in  the  form  of  scrofula,  or  exist  as  an  inherited 
or  congenital  taint  without  having  disclosed  themselves  by 
symptoms. 

How  this  inherited  diathesis  is  produced,  or  what  is  its  real 
nature,  are  questions  beyond  our  present  knowledge.  But  if  the 
external  form  of  the  body,  and  mental  qualities,  can  be  trans- 
mitted in  families  through  generations,  why  should  this  not  be 
the  case  also  with  the  conditions  which  produce  a  disposition  to 
certain  diseases  ?  If  in  the  former  case  we  do  not  demand  that 
the  comparison  be  made  only  between  children  and  their  parentt^ 
but  include  also  the  grandchildren  and  nephews,  why  should  m 
not  observe  the  same  rule  in  regard  to  the  inheritability  of  dis- 
ease ;  why  do  we  narrow  the  question  to  asking  w^hether  the 
father  or  the  mother  is  known  to  have  had  the  same  disease  at 
the  time  of  conception  ?  Is  not  a  disease  often  present  before  it 
can  be  recognized ;  may  there  not  be  a  disposition  sufficient  to 
be  transmitted,  although  it  does  not  manifest  itself  as  a  recog- 
nizable disease  until  afterwards  ?  And  finally,  what  is  the  sta- 
tistical evidence  in  regard  to  disease  in  the  parents  at  the  time 
of  conception  ?  If  even  a  direct  examination  is  often  insufficient 
to  d(.'cid(i  whether  a  person  is  entirely  free  from  phthisical  cto- 
ease,  how  much  less  reliance  is  to  be  placed  upon  liis  ^ecolle^ 
tion  of  what  happened  probably  many  years  before,  especially 
when  we  are  entirely  ignorant  of  his  powers  of  obser\'ation  and 
memory.  I  suppose  every  observing  physician  has  had  abnn- 
dant  experience  how  little  importance  is  to  be  attached  to  a  per- 
son's assertion  that  he  is  in  good  health,  even  at  the  time  he  is 
questioned.     For  these  reasons,  statistics  in  regard  to  the  jta- 

^age  of  inherited  cases  of  phtliisis  are  evidently  valueless, 
^er,  if  to  this  we  add  the  farther  difficulty  that  there  are 
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sties,  and  never  will  be  any,  wliicli  distingnisli  between 

tuberculosis  and  jiulmouary  consumption  proper,   the 

bility  of  settling  the  question  of  heredity  by  statistical 

B  becomes  even  more  apparent.    Our  only  retfort,  then,  is 

joncurrent  testimony  of  all  times*,  and  this  is  so  strong 

^  physician  who  makes  an  unbiased  examination  can 

.     Whole  families  have  boen  destroyed  by  phthisis. 

inhiTiti'd  inlluence   may,  of  course,   manifest  itself  in 

ways :   sometimes  in  the  form  of  a  general  deviation 

eal  health,  a  "delicacy  of  constitution  ; "'  at  other  times 

omi  of  a  particular  local  affection  of  the  thorax  and  its 

These  manifestations  may  not  be  noticed  at  birth  or  in 

hjldhood,  but  only  in  later  years,  especially  at  the  time 

rapid  growth  ;  for  example,  the  period  of  puberal  devel- 

.     And  thus  wo  may  go  on  subdividing  in  various  ways 

eritability  of  phthisis,  and  representing  its  influence  as 

later  and  now  less,  hut  in  my  opinion  it  is  a  very  impor- 

3tor.     Hirsch'  states  that,  according  to  Hiirlin,   in   the 

(f  Marstrand,  where  only  one  person  had  died  from  con- 

)n  during  seven  years,  there  were  five  consumptives  then 

here,  four  of  them  sisters,  whose  mother  had  died  from 

ease. 

much  as  several  conditions  generally  concur  for  the  pro- 
of chronic  diseases,  the  physician  will   oftfu  have  to 
'or  himself  whether  and  how  far  the  question  of  inherita- 
nters  into  tlie  problem.     I  believe  that  a  systematic  and 
nt  observation  of  judicious  rules  of  life  may  overcome 
inherited  tendency,  but  I  have  seen  this  fortunate  result 
rare  instances.     I  regard  phthisis  as  belonging  in  a  high 
to  those  diseases  which  are  in  some  way  dependent  upon 
srited  tendency ;  but  in  tlie  subsi'quent  ctmsideration  of 
Ividual  conditions  which  predispose  to  the  disease,  I  do 
jnd  to  refer  again  to  the  question  of  inheritability  in  con- 
with  each  of  these  topics. 

'  of  these  conditions,  which  may  also  be  inherited,  is  what 
e  called   "sickliness."     This  exj^ression  is  not  synony- 

'  Handbuch  der  geogr.  Pathologie,  II.,  56. 
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mons  with  weakness,  although  both  of  these  physical  states 
often  co-exist.  It  means  merely  that  the  individual  becomes 
ill  from  slight  causes,  often  so  slight  that  they  cannot  be  d<-finrtl. 
Usually  in  such  persons  one  or  several  parts  of  the  body  are 
again  and  again  tluj  seat  of  disease,  and  form  the  locus  niinoris 
resistentiK).  If  this  be  situated  in  the  respiratory  organs*,  fre- 
quent and  long-continued  catarrhs  of  the  nose,  larynx,  and  air- 
passages  occur,  and  perhaps  give  rise  ultimately  to  iiulmonarv 
diseases,  which  develop  into  phthisis.  In  intercurrent  dis«is«'s, 
in  the  acute  exanthemata,  especially  measles,  and  in  pertussin, 
such  persons  are  prone  to  a  direct  implication  of  the  lungs. 

Sucli  a  sickliness  is  more  frequently  seen  in  the  children  of 
feeble  parents  or  of  consanguineous  marriages,  or  when  one 
parent  is  much  older  than  the  other,  or  when  there  has  lioen  a 
large  number  of  births  rapidly  following  each  other.  But  it 
may  also  be  produced  by  coddling  and  bad  education  in  chil- 
dren, and  by  similar  habits  of  life  in  later  years. 

The  same  result  may  bo  brought  about  by  want  and  distress, 
or  b}'  the  sequelae  of  severe  diseases,  especially  such  as  are  c<im- 
plicated  Avith  respiratory  affections  (typhus,  measles,  p?rtnssi!:i. 
by  the  puerperal  state,  and  by  over-lactation.  These  are  all  eru- 
ditions which  depress  the  power  of  resistance  to  external  influ- 
ences, and  thereby  induce  a  predisposition  to  pulmonary  disease 
and  phthisis. 

Scrofula  is  another  of  these  conditions,  and  may  be  either 
inhoiited  or  acquired  later  in  life.  It  is  especially  an  anomaly 
of  cliildliood,  and  wliile  it  often  continues  beyond  puberty,  it 
rarely  makes  its  first  appearance  after  that  period.  It  does  not 
consist  of  a  sickliness  or  feebleness  of  the  body,  but  rather  of  a 
very  marked  disi)osition  to  certain  forms  of  disease,  which  jus- 
tify us  in  regarding  the  person  suffering  from  them  as  scro- 
fulous. Tliese  forms  of  disease  are  inflammations,  especially  of 
the  mucous  menibi-anes  and  skin,  the  products  of  which  are 
evidently  abnormal  in  cliaracter,  so  that  on  being  absorbed  by 
the  l^-mphatics  and  carried  to  the  lymphatic  glands,  they 
there  <'xcito  inflammation,  or  at  least  hyperplasia.  Among  the 
mucous  membranes  those  of  the  respiratory  organs  are  most 
exposed  to    injurious    external  influences,   and    are    therefore 
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especially  liable  to  various  degrees  of  inflammation.  This  is 
very  apt  to  lead  to  enlargement  of  the  mediastinal  glands, 
which  are  unfortunately  to  a  considerable  extent  beyond  the 
control  of  treatment.  The  scrofulous  inflammations  are  charac- 
terized by  an  especially  abundant  proliferation  of  cells.  In  the 
lymphatic  glands  these  prolifeiuted  cells  are  pressed  together  so 
compactly  that  they  readUy  die,  the  inflammatory  products 
become  "  caseous,"  and  form  infecting  foci  for  the  development 
of  phthisical  diseases. 

Scrofula  also  often  appears  for  the  first  time  after  recovery 
from  certain  diseases,  such  as  the  acute  exanthemata,  and  espe- 
cially measles.  Vaccination  has  also  been  regarded  as  a  cause, 
and  probably  correctly.  It  does  not,  however,  seem  to  produce 
scrofula  directly  by  the  inoculation  of  a  "scrofulous  poison," 
but  by  inducing  the  manifestation  of  the  hitherto  latent  scrofu- 
lous symptoms,  through  an  abnoiinal  course  of  the  vaccine 
pustule  and  the  active  fever  accompanying  it,  in  the  same  way 
as  other  febrile  diseases  of  children  act. 

It  is  evident,  from  the  fact  that  the  apices  of  the  lungs  are 
almost  always  the  parts  first  diseased,  that  the  conditions  in  this 
locality  must  be  especially  favorable  for  the  production  of  those 
changes  which  lead  to  phthisis. 

Among  these  favorable  conditions  undoubtedly  belongs  the 
conformation  of  the  chest. 

Freund '  has  shown  that  even  in  early  youth  changes  occur 
in  the  cartilages  of  the  first  ribs.  These  cartilages  may  not  only 
be  very  much  shortened,  but  may  also  be  covered  with  an  exter- 
nal osseous  layer,  which  begins  to  form  on  their  anterior  upper 
borders,  sometimes  on  one  side,  at  others  on  both  sides.  These 
ossifications  may  occur  even  during  the  early  years  of  life,  or 
the  shortening  may  be  congenital.  Freund  has  shown,  in  detail, 
what  influence  these  changes  must  have  upon  the  diameter  of 
the  upper  part  of  the  chest  in  its  further  development,  and  upon 
i  ts  expansion  in  respiration.  These  are  certainly  very  important 
facts,  and  they  become  all  the  more  significant  in  connection 
with  the  origin  of  apex  diseases,  if  Freund' s  statement  be  cor- 

'  Dcr  Zusammenhang  gewisser  Lungenkrankheiten  mit  primaren  Rippenknorpelano- 
mallen.     Erlangen,  1859. 
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rect,   tliat  in  cases  of  recovery  from  disease  of  the  apes 
liindrance  to  respiration  has  been  frequently  found  to  hare 
remedied  by  a  fracture,  and  formation  of  a  false  joint,  by 
the  necessary  mobility  of  the  first  rib  in  inspiration  has 
restored.     I  shall  refer  to  this  point  again  under  the  head  of 
Bymptoms  of  this  disease. 

To  mention  another  fact,  which  bears  upon  this  point :  Hut-' 
chinson,  an  English  writer,  has  demonsti-ated  by  numerous 
servations  on  the  respiration,  that  in  a  hL-althy  person  there  i 
a  certain  minimum  of  the  so-called  vital  respiratory  capacity 
varying  according  to  the  age,  sex,  size  and  weight  of  body; 
other  words,  that  such  a  person  should  be  able  to  inliale 
certain  cubic  mass  of  air  on  a  fnll  inspiration  succ«^iiigi 
complete  exjiiration.     This  minimum  various  yonng  indiridn 
were  unable  to  attain,  but  fell  consideraldy  (about  600 
below  this  mark,  and  such  persons,  although  no  disease 
be  detected  by  other  modes  of  physical  examination,  6ub*| 
quentl y  l)ecame  consumptive.    The  further  confirmations  of  tli 
observation  force  upon  us  the  question,  What  is  the  cause » 
this  ditninishod  resjju'atory  capacity? 

If  the  chest  were  filled  with  600  ccm.  of  solid  matter,  esp 
ciall3'"  if  the  latter  were  concentiuted  in  Uw  upper  parts  of  th* ' 
lungs,  percustiiou  would  doubtless  show  the  fart.     Amlert-Lif, 
in  all  these  cases,  we  suppose  that  the  first  ribs  are  immovable, 
the  deficit  would  be  too  great.    The  only  explanation  left  is,tliii' 
tlie  deficit  is  due  to  feebleness  of  the  reapiratorj^  muscles,  ani 
tliat  this  is  the  efficient  cause  of  the  ensuing  phthisis.    WLatB' 
known  as  the  paralytic  thorax  seems  to  be  traceable  to  this  f«^ 
tor,  loss  of  muscular  power.     The  slender  neck,  the  promimal 
clavicle's,  the  broad  depressed  intercostal  spaces,  and  the  srapo- 
la3   jirojecting  like  wings  s1k)w  that  the   principal   respiratolj' 
musch^s  have  been  atrophied.     The  main  burden  of  respiration 
is,  therefore,  thrown  npnn  the  diaphragm  in  the  very  y»^rs  whis 
there  should  l)e  a  due  co-operation  on  the  jiart  of  the  other  mus 
cles.    The  diminished  respiration  in  the  upper  parts  of  the  luiigil 
and  the  exaggerated  respiration  in  the  lower  parts,  resoltitii 
from  this  cause,  scn-e  to  explain  the  veiy  general  fact  that  pul- 
monary consumption  almost  always  begins  in  the  apices  of  the  j 
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longs.  But  there  is  probably  still  another  cause  in  the  peculiar 
position  of  these  parts.  They  project  from  three  to  four  cm. 
above  the  clavicles,  and  this  projecting  portion,  being  situated 
outside  of  the  chest,  is  subjected  to  the  pressure  of  the  external 
air.  The  supraclavicular  region  sinks  in  during  deep  inspira- 
tion, and  consequently  the  inspiratory  expansion  of  the  apices  is 
less  than  that  of  other  parts  of  the  lungs.  On  the  other  hand, 
forcible  expirations  drive  the  air  into  these  parts,  and  conse- 
quently when  there  is  an  imperfect  expansibility  of  the  upper 
part  of  the  chest,  everytliing  which  has  been  discharged  from 
the  alveoli  into  the  bronchioles  of  this  region,  or  which  has 
otherwise  made  its  way  thither,  has  less  prospect  of  escape  and 
more  of  retention,  decay,  and  decomposition.  The  extraordi- 
nary frequency  with  which  lesions  of  some  kind  in  the  apices  are 
found  at  autopsies  is,  at  all  events,  proof  that  these  parts  are 
more  subject  to  disease  than  all  the  other  portions  of  the  lungs. 

It  must  not  be  supposed,  however,  that  these  are  the  only 
causes  of  the  fact  that  the  apices  of  the  lungs  are  so  often,  and 
in  phthisis  almost  always,  the  starting-point  from  which  the 
morbid  process  advances.  The  distributions  of  the  blood,  the 
erect  posture,  and  other  factors  have  also  their  share.'  At  all 
events,  this  question,  why  pJithisis  begins  in  the  upper  x>(irts  of 
the  lungs,  should  be  answered  as  exhaustively  as  possible.  I 
have  already  mentioned  some  of  the  conditions,  which  seem  to 
supply  a  part  of  this  answer,  and  which  mainly  refer  only  to 
the  unfavorable  position  of  the  apices  as  compared  with  other 
portions  of  the  lungs,  whereby  mechanical  disturbances  in  the 
respiratory  movements  are  produced. 

Now  that  we  have  become  acquainted  with  the  general  and 
some  of  the  local  conditions,  which,  as  experience  has  shown, 
favor  the  development  of  pulmonary  consumption,  we  shall 
understand  more  easily  most  of  the  other  conditions  which  are 
also  acknowledged  to  be  exciting  causes. 

And,  first  of  all,  we  may  include  tinder  this  head  whatever 
depresses  the  resisting  power  of  the  body,  whatever  produces 
and  maintains  scrofulous  inflammations,  and  whatever  interferes 

'  Compare  Rindfleisch,  Chron.  acd  Acute  Tabcrculosin  (next  chap.). 
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with   the*  mechanism,  of  respii-ation,  e3i)eciall7  for  the  op 
parts  of  the  chest. 

Bad  air  and  improper  food  generally  go  tog:ether,  and i 
the  coinnmn  rauses  of  the   high  percentage  of  mortality 
consum])t ion  among  the  poorer  classes  in  large  cities  ;  bathnt 
much  each  of  these  factors  contributes  to  the  result  we  ctsi 
decide  only  approximately.     Operatives  working  in  cl(>i>e  rcoutt,] 
and  receiving  good  pay,  may  be  regarded  as  a  class  who  breath 
bad  air  and  yet  are  well   nonrished,  although  of  couise 
nature  of  the  occupation  will  make  some  difference.    At 
events,  tlie  mortality  is  greater  among  such  persons  than  amoD 
badly  nouri.slied  laborers  wlio  work  in  the  open  air.     In  the  (a« 
of  operatives  soraetlung  will  depend  also  upon  whether  thej  lire 
near  the  manufactory  or  at  a  distance  from  it,  and  whether  t'  ' 
are  obliged  to  take  a  longer  or  shorter  walk  everyday:  i' 
operatives  who  live  at  a  distance  die  less  frequently  from  <   . 
sumption  than  do  those  who  reside  neai-er.     In  fact,  it  seems 
obvious  a  priori  that  disease  of  the  respiratory  organs  is  pru- 
duced  and  maintained  by  bad  air  rather  than  by  bad  nonrislj- 
ment.     Persons  who  are  poorly  fed,  that  is,  if  the  lack  of  projiet 
nourishment  does  not  proceed  from  a  morbid  state  of  the  diges- 
tive organs,  are  not  specially  liable  to  consumption.    Vagrani 
beggars  often  attain  old  age,  and  are  not  apt  to  die  from  flis 
disease.     Nor  is  this  disease  at  all  common  as  a  result  of  the 
fi'equently  long  continued  and  constantly  inci-easing  inanition, 
which  occurs  in  stenosis  of  the  oesophagus.     It  is  evident,  there- 
fore, tliat  the  bad  quality  of  the  air  has  more  influence  than  thai 
of  the  food  upon  the  development  of  pulmonary  consumption. 

Unfortunately,  we  are  not  in  a  position  to  show  in  whatthii 
bad  quality  of  the  ak  consists,  and  this,  not  because  all  air  is  w 
may  be  bad  which  is  not  good,  but  because  oidy  pure  air  is 
good,  and  where  is  pure  air  to  be  found  in  hiiman  habitations! 

The  investigations  which  have  lieen  made  in  regard  toth'* 
diseases  of  operatives  have  demonstratf-Hi  that,  with  fewexwpj 
tions,  a  residence  in  air  mixed  with  foreign  particles,  either g>»^j 
ous  or  vaporous,  or  with  dust  of  various  kinds,  leads  to  diseawj 
t)f  the  respiratory  organs,  and  aggravates  already  existing  affecj 
tious,   or  the  disposition  to  them ;    moreover,  that  bronchial] 
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catarrhs,  inflammations,  and  consumption  everywhere  play  an 
important  part  in  the  diseases  of  these  operatives.  Miners, 
grinders,  and  workers  in  turpentine  suffer  especially,  and  var- 
nish dust  is  said  to  be  particularly  injurious.  In  these  cases 
there  undoubtedly  is  a  definite  contamination  of  the  air,  but 
what  proportion  of  consumptives  belong  to  this  class  ?  What  is 
the  nature  of  the  contamination  in  the  remaining  majority  of 
cases'^  The  answer  to  this  question  must  be  very  indefinite. 
The  contrast  among  persons  thus  exposed,  between  those  who 
live  mostly  in  the  open  air  and  those  who  spend  most  of  their 
time  in  close,  narrow,  and  badly  ventilated  rooms,  is  undeniable ; 
the  latter  suffer  from  consumption  in  an  incomparably  larger 
proportion.  In  these  latter  cases  it  is  uncertain  whether  the 
efficient  agent  consists  of  exhalations  from  the  human  body  in 
the  form  of  expectorated  matters,  carbonic  acid,  ammonia,  and 
fatty  acids,  or  of  moisture  and  deleterious  substances  arising 
from  the  soil  or  the  walls  of  the  dwellings.  Whether  such  con- 
taminations of  the  air  injure  the  respiratory  organs  directly,  or 
produce  pulmonary  diseases  indirectly,  perhaps  by  disturbing 
the  activity  of  the  skin,  we  have  no  means  of  determining ;  not 
to  mention  the  fact  that,  besides  these  deleterious  influences, 
there  are  generally  others  no  less  efficient,  whose  share  it  is 
impossible  to  separate  from  that  of  the  bad  air.  It  is  a  well- 
established  fact  that  the  frequency  of  consumption  increases 
with  the  density  of  the  population,  and  that,  the  world  over,  the 
mortality  from  phthisis  is  greatest  in  large  cities,  and  that  in 
these  it  is  greatest  in  most  thickly  populated  quarters.  All 
reports  from  prisons,  barracks,  and  manufactories  agree  as  to  the 
fact  that  the  mortality  is  far  greater  among  the  occiipants  of 
such  buildings  than  in  the  surrounding  population  ;  but  how 
much  of  the  result  is  due  to  the  air,  how  much  to  the  food, 
or  to  the  lack  of  exercise  cannot  be  determined.  But  because 
the  relation  of  bad  air  to  pulmonary  consumption  cannot  be 
expressed  in  figures,  are  we  therefore  to  suppose  that  there  is  no 
causal  relation  at  all?  Although  insusceptible  of  such  proof, 
the  fact  that  bad  air  induces  diseases  of  the  respirator}'  organs, 
especially  consumption,  and  aids  their  progress,  is  obvions  and 
undeniable.    Here  the  matter  must  rest  ;  but  it  may  be  men- 
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tiou'.-d  also  tLat.  according  to  Hirt.'  the  fumes  of  oil  and  potrid 
tptafrs  not  only  do  not  excite  the  development  of  con<um]itioii. 
but  ititLer  aflford  a  protection  against  it. 

Tliis  contamination  of  the  air  we  find  very  strikinirlA"  exem- 
l;lifi».-d  in  scfoj^A  rooms,  in  which  undeveloped  youth  with  grf;w- 
ing  chests  and  lungs  spend  daily  as  many  as  six  houK  in  a 
i-iiting  jjosture.  and  often  in  what  a  sitting  posture  !  When  the 
f  arljonic  acid  in  the  air  of  such  rooms  imreases  from  the  allow- 
able 0.5  i^HiT  mille  to  eight  or  ten  per  mille,'  there  is  always 
]»res»-'nt  a  proixjriionate  amount  of  other  mgredients,  w^hichwe 
r-an  r«.*cognize  by  the  sense  of  smell.  This  air  is  1»reathed  hj 
<hildren,  some  with  catarrh  of  the  air-passages  and  others  with 
well-marked  and  even  far-advanced  pulmonary  consumption,  not 
merely  to  their  own  disadvantage,  but  also  to  that  of  others. 
How  many  school-houses  are  there  at  the  present  day  in  which 
any  precautions  are  taken  to  remedy  this  evil,  and  where  aw 
there  any  in  which  the  air  of  the  schoolroom  is  as  pure  at  the 
<nd  of  the  daily  session  as  it  was  at  the  l>?ginning  ? 

The  same  remarks  will  apply  to  the  air  in  manj'  dwellings  in 
which  the  ventilation  is  imperfect,  or  cannot  be  carried  out  at 
all.  Tliirf  is  especially  the  case  with  the  sleeping- rooms,  and  if 
is  a  noticeable  fact  that  we  still  assign  more  airy  rooms  to  our 
handsome  furniture  than  to  human  beings,  especially  children. 

It  is  probably  a  correct  l:)elief  that  the  moisture  of  the  air  in 
closed  ro(Miis  specially  favors  the  occurrence  of  glandular 
enlnrg<*in<*nts,  induces  scrofula,  and  develops  its  more  intense 
forms.  This  result  is  often  to  be  seen  in  children  dui-ing  thn 
lirst  years  of  life,  and  not  infrequently  lays  the  foundation  for 
a  future  pulmonary  consiunption. 

(.'onnected  with  the  influences  of  the  air  in  producmg  pulmo- 
nary (•onsumi)tion  belong  also  those  of  the  climate,  under  which 
are  to  W.  included  also  the  conditions  of  the  soil,  the  mode  of 
life,  the  influence  of  race,  etc.  Tlie  investigations  of  Hirsoh 
(1.  ('.)  havr^  shown  that  neither  the  geogi-aphical  |K)sition  nor  the 


'  Dio  Krankheitcn  der  Arbcitcr.     Breslau,  1871  u.  1873. 

'  Oiiffd,   Vol.    I.   of  thiH  Cyclopaidia,   Gcrm.tn  edition.     This  volame   haa  been 
omitted  from  thi:i  c-ditiou  on  account  of  its  very  decidedly  local  character.  — Tban^ 

I<ATOU. 
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temperatnre  of  a  region  have  anything  to  do  with  the  prevalence 
of  consumption.  There  are  regions  in  all  zones  which  are  free 
from  this  disease,  and,  on  the  other  hand,  there  is  no  zone  in 
which  it  is  not  very  prevalent.  While  it  is  very  rare  in  Iceland, 
in  the  island  of  Marstrand,  on  the  steppes  of  Kirghis,  in  the  inte- 
rior of  Egypt,  on  the  plateaus  of  Mexico,  Costa  Rica,  and  Peru, 
and  in  the  interior  of  South  Africa,  it  is,  on  the  other  hand,  very 
common  in  Sweden,  as  well  as  in  India  and  in  Siberia,  as  weU  as 
in  Australia  and  South  America,  On  the  other  hand,  it  appears 
that  moist  air  favors  consumption,  especially  when  the  tempera- 
ture is  continuously  high,  or  frequent  and  rapid  changes  are 
associated  with  the  moisture  ;  while  with  a  dry  air  even  sudden 
changes  (steppes  of  Kirghis)  and  continuous  heat  (plateaus  of 
Peru)  do  not  induce  the  disease.  Moreover,  a  uniform  climate, 
whether  cold  or  warm,  so  long  as  it  is  dry,  rarely  excites  con- 
sumption, and  this  is  especially  the  case  when  the  temperature  is 
uniformly  low.  As  regards  the  influence  of  currents  of  air,  cer- 
tain winds,  and  on  their  account  certain  seasons  of  the  year,  are 
everywhere  considered  dangerous  for  consumptives,  or,  in  fact, 
as  productive  of  the  disease.  Nothing  is  known  as  to  the  modus 
operandi  of  these  causes,  except  that  they  produce  catarrhal 
and  inflammatory  respiratory  diseases,  which  may  become  the 
starting-point  of  consumption,  and  that  they  are  apt  to  induce  a 
rapid  increase  when  this  affection  already  exists. 

It  may  also  be  regarded  as  a  fact  that  an  elevated  position 
protects  against  phthisis.  A  height  of  at  least  1,800  or  2,000  feet 
seems  to  be  requisite  for  this  purpose.  Phthisis  is  rare  on  the 
Hartz,  Styrian  (in  Pinzgau),  and  Swiss  mountains,  also  upon  the 
Cordilleras,  and  the  plateaus  of  Abyssinia  and  Persia.  But 
whether  this  is  due  to  low  barometric  conditions  is  as  yet  unde- 
termined ;  perhaps  the  purity  of  the  air  may  account  for  it. 
The  explanation  that  it  is  owing  to  the  deeper  breathing  cannot 
be  accepted  without  further  evidence.  There  is  abundant  evi- 
dence to  show  that  change  of  climate  has  sometimes  an  unfavor- 
able, and  at  other  times  a  favorable  influence  upon  consumption. 
For  example,  we  find  that  Icelanders  frequently  contract  tlie 
disease  on  removal  to  Denmark  ;  and  so  also  do  negroes,  who  are 
brought  from  the  interior  to  the  coast  or  to  Europe.    On  the 
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othtT  hand,  most  physicians  have  witnessed  cures  which  b:.- 
resulted,  at  least  partly,  from  a  change  of  climate. 

How  far  a  dejiciency  of  ligld  is  to  be  classed  among  th< 
disposing  causes  it  is  difficult  to  say  ;  it  unquestionably  iuo.  ■ 
auEEvnia,  but  it  is  always  associated  with  other  conditions,  c).  ii 
are  of  themselves  favorable  to  the  disease. 

Food  of  poor  (jualiif/  promotes  the  occurrence  of  pbt 
not  only  by  indiunng  inanition  fi'om  being  taken  in  insutli  .  . 
amount,  but.  also  by  overtaxing  the  digestive  organs,  and  ti  ' 
ing  actual  disease  in  them  in  consequence  of  its  indige^;;'i- 
cliaracter.     A  dinii^mtion  in  quantity  probabl}'  acts  by  }iri>;:: 
ing  anjcniia,  the  long  continuance  of  which  is  regarded  2-    • 
important  factor  in  the  production  of  this  disease.    All  cciis  1 
erable  losses  in  weight,  excessive  tluid  discharges,  hemorrlj.r- 
suppurations,  and  the  puei-peral  state  are  admitted  to  Iv  I ; 
runners  of  phthisis,  independently  of  their  possessing  any 'li:  ' 
tendency  to  produce  diseases  of  the  respiratory  orgaos. 
same  is  true  of  chlorosis,  especially  when  it  occurs  at  the  ] 
of  rapid  growth  and  development  of  the  body,  and  wki. 
digestive  disorders,  wluch  are  so  common  in  this  affection.-' 
associated  with  it.     Many  other  ansemias,  such  as  the 
metaliic  poisonings,  and  especially  clironic  arsenical  p(»isoniBj] 
ap])oar  to  have  the  same  effect. 

The  poorness  in  the  qiLaliiy  of  the  food,  exerts  eepeciaUy 
indirect  inllnence  upon  the  production  of  consumption.    Eif' 
the  food  taken  serves  rather  as  ballast  than  nourislr:   :' 
tlien,  notwithstanding  its  considerable  quantity,  indu    - 
ition  and  anaBmia,  or  it  injures  the  mucous  membrane  of  I 
stomach  and  intestines,  produces  repeated  or  chronic  cat 
and  in  this  way  diminishes  the  resisting  power  of  the 
Whether  ulcerative  processes  are  directly  excited  by  thism-' 
and  consumption  is  produced  by  infection  from  the  dLscluir;- 
is  uncertain  ;  but  there  is  no  doubt  that  in  individuals,  win 
predisposed  to  consumfition,  intestinal  diseases  may  continu 
a  long  time  before  we  can  discover  anything  abnormal  in 
lungs,  and  that  after  death  from  phthisis  in  such  cases  thei 
tini'   presents   (iihcrenlous  ulcej-ations.      Unless  we   reL'a 
jiractieally  non-existent  everything  which   cannot  be  tii^i 
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strated  during  life,  there  certainly  is  a  class  of  cases  of  con- 
sumption in  which  the  pulmonary  disease  is  not  developed  until 
after  gastric  and  intestinal  diseases,  or  what  may  be  called  intes- 
tinal phthisis,  have  continued  for  a  long  time. 

From  the  fact  that  scrofula  is  very  prevalent  in  the  poorer 
classes,  who  live  mostly  upon  amylaceous  food,  especially  pota- 
toes, we  are  in  the  habit  of  regarding  these  articles  of  diet  as  the 
cause  of  the  affection.  That  good,  well-prepared  farinaceous 
food,  in  general,  produces  disease  of  the  lymphatic  glands  is 
very  doubtful ;  but  this  kind  of  farinaceous  food  is  rarely  to  be 
had  by  those  who  make  it  their  chief  diet,  and  hence  we  can 
readily  see  how  bad,  improperly  cooked  potatoes,  eaten  daily  in 
large  quantities,  may,  in  children,  excite  intestinal  diseases  and 
inflammatory  irritation  in  the  mesenteric,  and  perhaps  also  other 
glands,  which  may  then  under  a  variety  of  favoring  conditions 
become  caseous. 

Although  consumption  may  sometimes  prevail  (Corsica,  St. 
Thomas)  in  regions  where  there  is  no  scrofula,  and  on  the  other 
hand  scrofula  is  often  found  where  consumption  is  absent  or 
rare  (Hartz,  Styria,  Peru),  yet  the  general  rule  holds  good,  that 
where  scrofula  is  very  prevalent  phthisis  is  also  common,  and 
that  this  is  true  geograpliically  as  well  as  ethnographically  ;  con- 
sequently the  non-development  of  scrofula  into  phthisis,  in  the 
instances  referred  to,  must  depend  upon  conditions  which  directly 
prevent  the  development  of  the  latter. 

Usually,  however,  everything  which  favors  scrofula  favors 
also  the  production  of  phthisis,  and  at  least  in  tliis  indirect  way 
improper  food  should  also  be  included  among  the  causes  of  this 
disease. 

In  view  of  the  fact  that  the  seeds  of  consumption  are  already 
implanted  in  many  children  at  their  birth,  it  becomes  necessary 
to  consider  the  general  conditions  in  early  life,  which  are  favor- 
able or  unfavorable  to  the  development  of  tlie  disease.  Among 
the  most  important  of  these  questions  is  that  in  regard  to  milk. 

In  all  times  it  has  been  tlie  custom,  when  the  mother  was 
suspected  of  being  consumptive,  to  prohibit  her  from  nursing, 
chiefly  on  her  own  accoimt,  becaiase  lactation  is  regarded  as 
exhausting.    But  I  may  be  allowed  to  remark  that  this  reason- 
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ing  is  not  absolutely  correct.  Mothers  who  probably,  from  an 
exaggerated  sense  of  duty,  take,  while  nursing,  twice  as  much 
food  as  usual,  of  which  the  child  receives  only  a  fourth  part, 
retain  a  considerable  surplus  for  themselves,  and  both  mother 
and  child  thrive  and  get  fat.  Indeed  I  have  known  instances 
in  which  mothers,  who  because  they  belonged  to  consumptive 
families,  or  had  been  scrofulous  and  still  remained  verj'  delicate 
and  anaemic,  had  been  forbidden  to  nurse,  finally  took  the 
matter  into  their  own  hands,  their  maternal  duty  triumphing 
over  science,  and  afterwards  for  the  rest  of  their  lives  remained 
free  from  anaemia  and  delicacy  of  constitution,  while  the  children 
to  all  appearance  did  well. 

It  has  always  been  regarded  as  improper  also,  for  the  sake  of 
the  child,  to  select  a  wet  nurse  who  comes  from  a  consumptive 
family,  or  has  a  suspicious  chest.  But  here  also  no  evidence 
has  been  adduced  that  the  milk  of  such  i)ersons  can  excite 
phthisis.  This  is  probably  not  the  case  ;  but  it  should  be  men- 
tioned that  the  milk  of  cows  with  the  pearl-disease  has  been 
observed  to  induce  tuberculosis  not  only  in  calves  '  but  also  in 
other  animals,  and  even  guinea-pigs.'  Such  milk  is  said  to  pro- 
duce first  intestinal  catarrh,  and  then  tuberculosis  of  the  mesen- 
teric glands,  liver,  and  spleen. 

But  even  if  bad  human  or  animal  milk  does  not  excite  con- 
sumption directly,  it  certainly  belongs  more  frequently  than 
is  commonly  supposed  to  the  category  of  improper  food ;  it 
deranges  the  digestive  organs,  and  produces  anaemia,  weakness, 
delicacy  of  constitution,  and  probably  also  scrofula. 

Another  predisposing  cause  of  phthisis  is  a  faulty  carriage  (/ 
tlie  body.  Its  importance  will  be  readily  understood  from  the 
stress  previously  laid  upon  the  part  which  the  conformation  of 
the  chest  and  the  respiratory  muscles  play  in  the  production  of 
disease  in  the  apices  of  the  lungs.  The  predisposition  to  disease 
to  which  these  parts  are  subject,  in  consequence  of  their  unfavor- 
able situation,  must  necessarily  be  increased  when  they  are  still 
farther  disabled  by  a  defective  mechanism  of  respiration.  Free, 
deep  breathing  is  indispensable,  both  for  the  regulation  of  the 

•  Oeiiadi,  2.  Jahreabericht  uber  die  K.  Thierarzaeischule  in  HannoTer,  1869. 
'  Kkbs,  Arch.  fUr  experimeu.  Pathulogie  u.  Pharmakul.,  1  S.,  168. 
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blood-supply  in  the  apices,  and  also  for  the  removal  of  irritating 
substances  lying  in  the  alveoli  and  bronclii  of  tliese  parts.  Tliis 
point  is  of  especial  importance  in  childhood  and  youth.  The 
prolonged  sitting  posture  on  the  badly  constructed  seats  in 
schools  is  injurious,  not  only  because  it  leads  to  spinal  curva- 
tures, but  still  more  because  it  interferes  with  proper  breathing 
and  the  development  of  the  chest.  Equally  detrimental  is  the 
position  of  the  body  in  the  case  of  various  manufacturing  and 
industrial  occupations,  in  which  even  children  so  often  engage, 
and  by  the  influence  of  which  the  growth  of  the  chest  is  arrested. 
This  explains  also  why  affections  of  the  apices,  and  subsequently 
pulmonary  consumption,  are  so  frequent  among  gi'inders,  miners, 
weavers,  tailors,  shoemakers,  watchmakers,  and  in  all  persons 
who  have  to  devote  close  attention  to  their  work  with  the  chest 
in  such  a  constrained  position  as  to  interfere  seriously  with  full 
and  regular  respiration.  Among  these  detrimental  occupations  I 
might  include  also  the  constant  use  of  the  microscope,  which,  for 
still  other  reasons,  seems  to  have  so  frequently  proved  injurious 
to  pathological  anatomists. 

The  obstmctions  to  free  respiration  during  sleep  should  also 
bo  mentioned.  As  every  one  knows,  many  persons,  and  esj)e- 
cially  children,  habitually  sleep  in  positions  which  seriously 
interfere  with  the  proper  expansion  of  the  chest.  Th<>  liai-m  thus 
done  is  aggravated  by  the  bad  air  of  the  sleeping  aj)aitment,  and 
in  many  cases  by  the  presence  of  throat  catarrh  and  enlarged 
tonsils,  which  narrow  the  entrance  to  the  larynx. 

Tlie  great  sensation  which  has  been  made  by  Villemin's 
experiments,  in  which  he  succet'ded  in  producing  tubt?rcles  in 
different  animals,  and  by  the  numerous  repetitions  of  the  same, 
especially  in  Fi-ance  and  Germany,  makes  it  necessaiy  for  us  to 
refer  to  this  subject.  In  these  experiments  the  point  involved 
is  not  pulmonary  consumption,  but  the  production  of  granula- 
tions, which  most  obseiTcrs  have  r(?garded  as  identical  with 
human  tubercle.  But  if  the  objection  which  has  been  quite 
recently  urged'  be  well  founded,  that  these  granulations  are 


'  FrkiMndcr,  Ucber  locale  Tubcrkulosc.    Sommlang  kliniachcr  Vortrage  von  Yolk- 


496  RUEHLE. — PITLMOJfABT  COXSlTJfPTIOX. 

not  tubercles  in  the  histological  sense,  all  the  conclusions  hased 
on  this  hypothesis  would  be  invalidated.     If,  however,  we  admit 
that  the  insertion  of  various  substances  into  different  parts  of  the 
bodies  of  rabbits  and  guinea-pigs  did  in  reality  produce  miliarj 
tubercles,  this  fact  would  only  prove  experimentally  what  we 
have  already  learned  from  anatomical  observation  in  the  homan 
subject,  viz.,  that  miliary  tuberculosis  occurs,  sometimes  as  a 
local,  and  at  other  times  as  an  extensively  diffused  aff«.*ctioii,  in 
tlie  course  of  various  morbid  processes  attended  with  caseoas 
products.     In  these  experiments  there  was  all  the  more  reason 
for  regarding  this  miliary  tuberculosis  as  the  result  of  absorp- 
tion from  caseous  foci,  because  in  many  cases  there  was  obs*^rred 
to  be  a  migitition  from  these  foci  into  the  surrounding  tissues, 
that  is  to  say,  miliary  tubercles  were  found  to  occur  first  of  all 
at  tlics<}  points.     On  the  other  hand,  in  by  far  the  majority  of 
cases,  whenever  miliary  tuberculosis  was  observed,  caseous  mat- 
ter also  existed  in  the  same  body.     Tliese  experiments  upon 
animals  c<mi firmed  the  probability  of  such  a  self-infection  in 
man,  and  led  also  to  the  belief  tliat  the  miliary  tubercle  was  in 
general  only  a  s(icondary  product,  and  played  only  this  part  in 
pulmonarj'  consumption.    The  result  was  that  phthisis  as  pnch 
entirely  lost  its  tuberculous  character,  and  the  victory  over  the 
Frenchman  Ijac'nncc  was  complete.     But  the  pathologico-ana- 
tomical  portion  of  this  article  will  show  that  there  is  no  necessilj 
for  entire  acce])tance  of  this  opinion,  and  my  views  upon  this 
point  are  shared  by  others  who  are  skilled  microscopists.    As 
regards  the  vaiious  symptoms  observed  in  the  inoculatt>d  ani- 
mals, then?  is  no  evidence  whatever  that  the  disease  is  identical 
with  human  tuberculosis.     The  animals  sicken  and  emaciate, 
their  hair  becomes  bristly,  and  in  the  worst  event  they  die,  and 
this  is  tuberculosis !    These  experiments  are  valuable,  however, 
because  th<'y  show  the  dangers  of  caseous  foci,  and  that  scrofula 
bears  a  direct  relation  to  genuine  tuberculosis  as  well  as  to  con- 
sum])tion  itself. 

Scrofula  in  many  persons  not  only  produces  a  general  dis- 
]>()sition  to  inllammations,  which  run  a  special  course  and  lead 
to  con.sum])ti()n,  but,  like  other  diseases,  it  may  also  supply 
the  infecting  nuitter  for  miliary  tubercles.     These  results  from 
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inoculation  renew  the  old  question  of  the  contagiousness  of 
pulmonary  consumption,  A  passage  in  Morgagni  shows  that 
the  disease  was  formerly  regarded  as  very  contagious,  and  also 
explains  why  he  has  written  so  little  upon  phthisis:  "prfe- 
cipuam  causam  accipe  brevitatis  nostrae.  Valsalva  posteaquam 
juvenis  in  phthisis  periculum  venit,  ut  in  ejus  scriptum  est  vita, 
cadavera  istiusmodi  morbis  absumptorum  minus,  opinor,  qujB- 
sivit.  Ego  vero,  ut  me  tibi  aperiam,  ilia  fugi  de  industria  ado- 
lescens,  et  fugio  vel  senex,  tunc  ut  mihi,  nunc  ut  studiosae,  quae 
me  circumstat,  juventuti  prospiciam,  cautius  fortasse  quam  opus 
sit,  at  tutius.     Itaque  non  multa  ille,  ego  vix  aliquod  dissecui." 

Jacobi  reports  that  a  dog  which  ate  the  sputa  of  his  phthisi- 
cal master  died  of  consumption.  Even  at  the  present  day  it 
is  commonly  supposed  that  the  disease  may  be  communicated 
through  the  intimate  relations  existing  between  husband  and 
wife,  and  although  it  is  difficult  to  adduce  satisfactory  evidence 
upon  this  point,  we  may  be  permitted  to  agree  with  Laennec 
and  Andral,  that  caution  and  cleanliness  in  taking  care  of,  and 
associating  with  those  who  are  far  advanced  in  consumption,  are 
certainly  desirable.  Laennec  was  convinced  that  he  had  con- 
tracted a  tuberculous  nodule  through  a  wound  from  a  saw  while 
making  an  autopsy  in  a  case  of  phthisis.  He  succeeded,  how- 
ever, in  destroying  it  with  the  butter  of  antimony.  As  Laennec 
was  undoubtedly  familiar  with  the  appearances  of  the  ordinary 
dissection  pustules,  tlie  fact  that  he  thought  it  worth  while  to 
mention  this  incident  shows  that  he  must  have  meant  something 
different  from  them. 

Pulmonary  consumption  frequently  develops  also  in  persona 

who  have  previously  been  attacked  by  other  diseases,  or  who 

are  still  suffering  from  them.     The  connection  here  is  twofold ; 

in  some  cases  the  phthisis  is  produced  indirectly  in  consequence 

of  serious  derangements  in  nutrition,  anaomia,  and  marasmus, 

as,  for  instance,  in  diabetes  mellitus,  convalescence  from  severe 

diseases,  and  the  more  profound  derangements  of  the  digestive 

organs  previously  alluded  to ;  in  other  cases  the  relation  is  more 

direct,  as  is  the  case  when  there  has  been  antecedent  disease  o^ 

the  respiratory  organs. 

This  involves  the  question  as  to  the  connection  between  con- 
VOL.  v.— 83 
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sumption  and  the  various  forms  of  bronchial  catarrh,  pneu- 
monia, pleurisy,  and  hcemoptysis. 

Opposing  views  have  always  prevailed,  and  still  prevail,  oa 
all  these  points,  on  account  of  the  difficulty  in  obtaining  evi- 
dence. 

According  to  the  opinion  at  present  entertained,  bronchial 
catarrhs  are  said  to  induce  pulmonary  consamption  by  extend- 
ing to  the  parenchyma,  and  there  exciting  catarrhal  pneumonia, 
which  through  caseation  may  lead  to  phthisis.  In  the  great 
majority  of  bronchial  catarrhs  this  result  does  not  occur.  These 
catarrhs  extend  in  both  directions,  especially  downwards,  where 
the  most  abundant  crackling  rales  are  heard,  and  yet  no  symp- 
toms of  pneumonia  occur.  But  if  the  rales  are  heard  in  one 
apex,  or  in  both  apices  only,  or  are  constantly  present  in  only 
one  lung,  in  other  words,  if  the  situation  of  the  rales  is  different 
from  what  it  usually  is,  then  symptoms  of  consumption  are  apt 
to  follow.  Was  the  catarrh  merely  an  ordinary  catarrh  abnor- 
mally situated,  or  was  it  conditioned  by  antecedent  disease  of  a 
different  character  ?  Was  the  catarrh  primary,  or  was  it  not 
rather  secondary  %  If  most  of  the  cases  of  consumption  begin 
■with  the  signs  of  catarrh,  if  many  patients  trace  the  beginning 
of  their  disease  to  a  cold,  is  this  a  sufficient  reason  for  supposing 
that  the  phthisis  actually  started  from  an  extension  of  a  simple 
catarrhal  inflammation  to  the  parenchyma  ?  If  this  is  the  case^ 
why  do  not  the  capillary  catarrhs,  which  are  from  the  start  situ- 
ated nearest  to  the  parenchyma,  terminate  in  phthisis  ?  It  is 
well  known  that  the  opposite  is  the  rule.  Phthisis  is  not  intro- 
duced by  the  ordinary  diffuse  catarrhs,  but  by  catarrhs  whidi 
have  an  exceptional  character  from  the  start ;  exceptional  in 
their  situation,  which  makes  it  probable  that  their  localization  in 
the  apices  was  produced  by  parenchymatous  disease  which  we 
are  unable  to  detect  by  our  present  means  of  diagnosis ;  excep- 
tional because  they  occur  in  persons  in  whom  there  is  a  special 
tendency  to  disease  of  the  apices  in  consequence  of  inherited 
predisposition  to  scrofula,  formation  of  the  chest,  occupation  <w 
habitual  position  of  the  body ;  and  exceptional  also,  perhaps, 
because  they  are  dependent  upon  certain  diseases,  such  as 
measles  and  pertussis,  all,  or  at  least  several,  of  which  conditions 
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are  not  injfrequently  met  with  at  the  same  time  in  the  same 
individual. 

A  person  may  have  several  attacks  of  bronchial  catarrh  year 
after  year  without  becoming  consumptive,  although  the  catarrh 
is  left  entirely  to  its  own  course,  and  many  catarrhs  last  for 
years  without  resulting  in  phthisis ;  in  fact,  it  seems  as  if  the 
longer  they  continue  the  less  is  the  danger  of  this  result. 

Bronchial  catarrh  should  not  be  regarded  as  in  itself  a  cause 
of  consumption  ;  it  produces  this  result  only  under  certain  con- 
ditions which  induce  the  disease  even  when  there  is  no  catarrh. 

Is  pneumonia  a  cause  of  consumption  ?  Here,  also,  the  same 
remarks  will  apply  as  in  the  case  of  catarrh.  At  all  events 
croupous  pneumonia  very  rarely  leads  directly  to  consumption, 
and  many  anatomists,  for  example  Buhl,  contend  that  such  a 
transition  is  impossible.  But  when  the  disease  has  attacked  the 
upper  lobes,  and  the  process  of  absorption  has  been  imperfect, 
or  considerable  remnants  have  been  left,  which  could  be  clearly 
recognized  during  life,  we  find  that  sooner  or  later  consumption 
is  developed,  which  sometimes  runs  a  rapid,  and  at  others  a  very 
gradual  course.  In  such  cases  it  may  perhaps  be  allowable  to 
say  that  the  consumption  would  not  have  occurred  but  for  the 
pneumonia  of  the  upper  lobes.  In  this  locality  pneumonia  very 
often  runs  a  more  unfavorable  course  from  the  start,  as  com- 
pared with  pneumonia  of  the  lower  lobes.  The  fever  subsides  at 
a  later  period,  the  dulness  disappears  more  slowly,  and  con- 
valescence progresses  more  unfavorably.  But  when  pneumonia 
of  the  apex  results  in  this  way,  how  is  it  possible  to  decide 
whether  there  may  not  have  been  antecedent  disease  in  the  lungs 
or  elsewhere  to  account  for  the  abnormal  character  of  the  inflam- 
matory products?  The  objection  still  remains,  therefore,  that 
in  cases  of  croupous  pneumonia  terminating  in  phthisis,  a  result 
which  clinical  observation  has  shown  to  unquestionably  occur, 
conditions  may  have  previously  been  present  which  were  favor- 
able to  the  development  of  the  latter.  We  cannot  get  rid  of  the 
clinical  fact  that  pneumonia,  so  far  as  it  affects  the  upper  lobes, 
may  end  in  pulmonary  consumption,  even  in  persons  who  must 
be  regarded  as  perfectly  healthy  before  the  beginning  of  the  dis- 
ease, and  it  must  therefore  remain  an  open  question  whether, 


600 


JtVmtLE. — PULMONABY   COXSUMPTIOX, 


notwithstanding  the  apparent  sonndness  of  the  patient,  t^- 
bad  not  been  previously  existing  foci  of  disease,  such  as  ci 
lymphatic  glands,  etc. 

But  if  croupous  pneumonia  occur  in  a  person  who  b  alrKilj 
predisposed  to  consumption,  or  is  scrofulous,  or  already  ca- 
sumptire,  then  even  the  inflammation  in  the  lower  lobes  wj 
terininate  in  gradual  destruction  of  the  lun  with  coQtinuiw 
fever  and  exhaustion  of  the  vital  forces. 

Cafarrhal  pneumonia  is  regarded  anatomically  as  well  ti 
clinically  as  a  frequent  forerunner  of  pulmonary  consumptitm 
From  an  anatomical  standpoint  this  view  may  perhaps  lie  joja"'; 
fied,  if  most  of  the  inflammatory  parenchj'raatous  chang«  fomi] 
in  the  lungs  of  fatal  cases  of  phthisis  are  to  ho  rogarded  n] 
catarrhal  pneumonias,  and  if  both  the  gelatinous  infiltration ( 
Laonnec  and  Rokitansky,  and  the  tuberculous  infiltratioa  whi4| 
they  held  resulted  from  the  breaking  down  of  the  gelatine 
inflltration  into  yellow  (caseous)  matter,  are  to  be  resolved  into 
a  mere  modification  of  the  inflammatory  process  ;  but  from 
clinical  standpoint  the  connection  referred  to  cannot  be  mia*' 
tained.     In  all  cases  the  exquisite  forms  of  catarrhal  pneuraonii 
bear  the  same  relation  to  consumption  as  the  croupous  variety.' 

Catarrhal  pneumonia  is  almost  always  situated  first  or  soWf 
in  the  lower  lobes.     Bartels  and  Ziemssen  have  each  sefn  onl/ 
tAvo  oases  in  which  catarrhal  pneumonia  was  followed  by  caseoni 
products  and  miliary  tubercles.    The  course  of  the  dist-ase  ilj 
thf'u  always  very  itipiJ,  as  it  was  in  the  case  recorded  by  Rillu 
and  Barthoz,'  who  have  also  rarely  seen  pneumonic  iiUiaii 
lions  tt^rnunate  in  pulmonary  phthisis.     From  these  obeervatifl 
it  is  impossible  to  decide  whether  the  caseous  masses  and  tub*l 
ch  :=  found  at  the  autopsy  were  the  result  of  the  pneumonia  < 
bad  invcedi'tl  it. 

Tin-  Iv'licf  that  j)7eurisy  is  a  cause  of  consumption  st^ms 
have  biMii  ]»asHd  upon  the  fact  that  in  many  cases  of  phlhi ' 
both  thi-  hisrory  and  the  physical  examination  show  that  pi* 
risy  had  jireviously  occurred  on  the  side  in  which  the  jarv-. 


'  rtnrtfl*.  Virchow's  Arch.,  XXI.,  S.   e6.—ZiemMen^  Plenritu  and  Pbeoaodr 
Kiadcsalter.  S.  330 

'  Rilliet  et  Birthei.     Paris,  18*S,  T.  IIL,  p.  109. 
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chymatous  changes  are  most  strongly  marked,  or  to  which  they 
were  exclusively  confined.  It  is  a  matter  of  common  observa- 
tion that  sometimes  when  pleurisy  occurs  without  any  previous 
pulmonary  symptoms,  disease  of  the  apex  manifests  itself  sub- 
sequently, either  in  the  farther  progress  of  the  pleurisy  or  a 
variable  length  of  time  after  its  disappearance.  Furthermore,' 
considerable  remains  of  pleurisy  are  very  often  found  at  the 
autopsies  of  consumptives  at  parts  of  the  chest  (lower  half) 
•where  there  are  no  signs  of  phthisis,  or  only  indications  of  its 
early  stages,  showing  that  the  pleurisy  is  apparently  not  the 
result  of  the  degeneration  of  the  lungs. 

But  these  observations  are  not  sufficient  to  warrant  the  asser- 
tion that  pleurisy  or  its  remnants  can  produce  a  disease  of  the 
lungs.  Here  also  it  is  always  a  pertinent  objection  that  foci 
were  already  present  in  the  lungs  at  the  time  the  pleurisy  took 
place,  and  tliat  even  if  they  were  not  the  sole  cause  of  the 
pleurisy,  they  at  least  favored  its  occurrence,  and  made  the 
exudation  more  abundant  and  of  worse  quality.  The  influence 
of  pleuritic  exudations  upon  pulmonary  phtliisis  amounts,  there- 
fore, essentially  to  this :  that,  when  they  last  for  a  considerable 
time,  general  and  local  conditions  of  an  unfavorable  character, 
Buch  as  fever,  anaimia,  and  imperfect  expansion  of  the  chest,  are 
developed,  conditions  which  also  in  other  ways  often  lead  to 
the  development  of  phthisis ;  or  these  exudations  are  merely  a 
complication  of  already  existing  pulmonary  disease,  and  hasten 
its  more  rapid  development  into  phthisis. 

This  effect  of  pleurisy  is  noticed  especially  when  the  exuda- 
tion continues  for  a  long  time,  and  is  imperfectly  absorbed ; 
while  the  more  acute  the  attack  and  the  more  rapidly  its  pro- 
ducts disappear,  the  rarer  is  the  occurrence  of  such  a  result. 
These  latter  cases  of  favorable  pleurisy  are  met  with  in  per- 
sons of  general  good  health  and  strong  constitutions,  while  the 
chronic  forms  usually  occur  in  those  who  are  already  predis- 
posed in  other  ways  to  phthisis.  Pleurisy  may  therefore  be 
classed  among  the  exciting  causes,  which,  in  the  presence  of  an 
already  exciting  diathesis,  bring  to  a  more  rapid  development 
the  perhaps  hitherto  latent  phthisis. 

Pulmonary  hemorrhage^  or,  as  we  say,  bronchial  hemor- 
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hj  the  ancients  as  a  caase  of  consnmptkn. 
has  been  revived,   and  its  iinportaw 

mpam  (Niemejer).'    Haemoptysis  has  been  recognial 
ia  all  ages  as  a  very  common  symptom  of  etA- 
Ihere  are  nnmeroos  cases  in  which  it  seems  to  be 
o^  dueate.    That  this  fact  is  insutficient  \o 
Ae  lHaMailiigt  as  the  cause  of  the  pulmonary  affoctioD* 
itself  until  later,  ia  evident  from  \k€S 

alreadj  ivpeatedlj  stated.     Antecedent  lesions  may 
nerj  m^  be  pfesent,  notwithstanding  our  inability  to  deteeE 
diCB.    Eren  foci  of  disease  of  very  considerable  size  may  escape 
oar  notice  if  they  are  distant  from  the  surface  of  tht>  Inngs.  and 
sk^paiated  from  it  by  tissue  which  contains  air ;  and  still  nioru 
frwjuently  the  subjective  symptoms  may  be  absent,  even  whi 
the  organic  affection  has  reached  a  considerable  degree  of  derel> 
opmt^t.     As  to  the  view  that  inflammation  and  caseous  clianp* 
can  be  excited  by  the  irritation  from  decomposing  blood  retaiD«<l 
in  the  bronchi,  such  a  result  is  to  be  regarded  as  exceptirtnal 
yiemeyer'  records  an  instance  of  this  kind,  which  is  intt-n'stini; 
on  account  of  its  very  rarity,  but  it  does  not  prove  that  th« 
occurrence  of  fever  on  the  second  or  third  day  after  an  haemop- 
tysis, or  the  increase  of  an  already  existing  fever,  is  dae  to 
pneumonic  processes  resulting  from  the  decomposition  of  k- 
tained  blood.      Tlie  new  intiannuati^iii  may  depend  upon  tht* 
same  cause  which  excited  the  hemorrhage.     Moreover,  as  thw 
is  no  evidence  that  the  rapture  of  the  vessel  in  these  cases  is  da* 
to  a  traumatic  or  any  other  known  cause  of  like  character,  it  is 
most  natural  to  suppose  that  the  wall  of  tlie  vessel  was  alK-ady 
diseased,  either  from  tuberculous  deposit  in  it.  or  from  a  soften- 
ing process  extending  to  it  from  without.     In  fact,  for  aught  vf 
can  say  to  the  contrary,  the  bleeding  may  even  have  proce«i<^ 
from  a  caviiy,  becau.se  when  this  is  of  small  size  and  centraliT 
situated,  we  have  no  means  of  discovering  its  existence.    It 
much  more  reasonable  to  suppose,  moreover,  that  in  everroM' 
sider.ible  liemorrhage  the  bleeding  comes  not  from  the  cajwl- 


'  Niemeytr — Ott,  KLLaische  Yorti£ge  ubei  Lnngetuchwindsncht. 
'  L.  c,  pp,  53-59. 
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laries,  but  from  the  rupture  of  a  vessel  of  some  size.  In  what 
proportion  of  cases  the  bronchial  mucous  membrane  should  be 
regarded  as  the  source  of  the  htemoptysis,  we  have  no  means  of 
determining.  The  very  interesting  case  of  laryngitis  hajmor- 
rhagica  published  by  Friinkel '  is  exceptional  in  cliaracter,  and  is 
therefore  not  available  for  the  explanation  of  the  ordinary  forms 
of  bronchial  hemorrhage.  On  the  other  hand,  experiments  upon 
animals  and  observations  in  the  human  subject  have  repeatedly 
shown  that  blood  extravasated  into  the  air-passages  is  readily 
absorbed  without  doing  any  harm,  and  that  neither  traumatic 
hemorrhages  in  these  parts,  nor  the  hemorrhages  caused  by  heart 
disease  are  capable  of  developing  phthisis  or  even  only  pneu- 
monic processes.  But  when  blood  is  retained  in  parts  already 
diseased,  and  there  putrefies  in  consequence  of  its  failure  to  be 
absorbed  or  removed  in  any  other  way,  it  may  then  excite 
inflammation,  and  in  this  sense  pulmonary  hemorrhage  may 
hasten  the  phthisical  process. 

For  these  reasons  it  seems  to  me  that  the  judicious  remarks 
of  Louis'  on  this  point  are  still  true  at  the  present  day :  "Rien 
n'est  mieux  prouve  aujourd'hui,  pour  tous  les  medecins  observa- 
teurs,  que  1' extreme  rarete  des  heraoptysies  de  quelque  gravite, 
independantes  des  tubercules  ;  de  telle  sorte,  qu'en  admettant, 
pour  un  moment,  que  de  pareilles  hemoptysies  soient  quelque- 
fois  la  cause  excitante  d'une  eruption  de  tubercules  cela  ne  pour- 
rait  etre  demontre.  II  est  done  impossible,  dans  I'etat  actuel 
des  choses,  de  regarder  I'hemoptysie,  forte  ou  faible,  comme  une 
cause  des  tubercules." 

Besides  the  morbid  changes  in  the  respiratory  organs,  there 
are  also  certain  general  diseases  which  lead  to  phthisis.  This 
disease  not  infreqently  occurs  in  persons  who  have  had  an  acute 
attack  of  fever,  or  who  are  still  suffering  from  chronic  disease. 
In  many  of  these  cases  the  explanation  of  such  a  sequence,  or 
it  may  be  casual  connection,  lies  in  the  conditions  already  dis- 
cussed. 

Long-continued  fever  induces  anaimia,  and  leaves  behind  it 


'  Berliner  klinische  Wocbenschrift,  1874,  No.  2. 
*  Bechercbea  sor  la  phthisie.     Paris,  1843,  p.  608. 
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such  a  deranged  nutrition  of  the  tissues  that  caseous  processes 
may  either  be  developed  from  existing  germs  or  residues  of  dis- 
ease, or  may  be  excited  by  slight  external  causes.  In  this  way 
any  serious  disease  or  difficult  convalescence  may  lead  to  con- 
sumption. This  connection  seems  to  be  more  direct  when  the 
respiratory  organs  have  been  the  seat  of  morbid  change  during 
the  course  of  the  febrile  disease,  as  is  the  case  especially  in  the 
long-continued  fever  of  typhoid  affections.  Bronchial  catarrli 
is  always  present  in  these  diseases,  and  very  often  also  in  the 
upper  lobes.  Moreover,  atelectases  frequently  take  place  in 
consequence  of  the  feeble  breathing  resulting  from  muscular 
weakness ;  and  the  inspissated  secretion  in  the  bronchus  lead- 
ing to  the  atelectatic  part  may  excite  bronchial  inflammation 
followed  by  pneumonic  processes,  ulcerative  destructions,  and 
other  early  lesions  of  phthisis,  which  may  go  on  to  further 
development,  especially  in  those  who  under  favorable  circum- 
stances are  unable  to  effect  a  restoration  of  their  wasted  tissues. 

The  connection  between  measles  and  consumption  is  gene- 
ralh^  acknowledged.  The  influence  of  measles  is  manifested  in 
various  ways.  In  the  first  place  bronchial  catarrh  is  always 
present,  and  very  often,  associated  with  it,  disease  of  the  bron- 
chial glands.  Other  complications,  also,  frequently  arise  in  the 
shape  of  atelectasis,  inflammatory  processes  in  the  parenchyma  of 
the  lungs,  and  occasionally  acute  miliary  tuberculosis,  which  is 
observed  more  frequently  after  epidemics  of  measles  than  under 
any  other  circumstances.  But  simple  bronchial  catarrh  and 
catarrhal  pneumonia  do  not  of  themselves  produce  phthisis,  and 
we  must  therefore  infer  a  special  cause  for  the  alleged  frequency 
of  this  disease  after  measles.  The  explanation  must  lie  in  the 
occurrence  of  scrofula,  and  in  the  infiltration  and  caseation  of 
the  lymphatic  glands,  which  are  so  common  after  measles ;  and 
the  supposition  of  this  intermediate  factor  in  the  production  of 
phthisis  is  supported  by  the  freqxiency  with  which  acute  miliaiy 
tuberculosis  occurs  in  this  connection. 

The  fi-equent  occurrence  of  pulmonary  consumption  after 
pertussis  is  probably  to  be  explained  in  the  same  way.  That 
this  connection  is  by  no  means  uncommon  is  beyond  question, 
and,  according  to  Rilliet  and  Barthez,  disease  of  the  bronchial 
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glands  and  lungs  is  almost  exclusively  tlie  only  lesion  which 
has  been  observed  to  follow  whooping-cough. 

Consumption  is  also  common  in  the  later  stages  of  diabetes 
mellitus.  The  explanation  of  this  complication  is  at  present  not 
clear.  The  apex  disease  sometimes  occurs  before  the  patient 
has  become  much  prostrated ;  but  when  the  pulmonary  affection 
has  once  made  its  appearance  a  more  rapid  marasmus  usually 
sets  in.  The  abnormal  condition  of  nutrition  in  this  disease  is 
the  only  cause  we  can  assign  for  the  peculiar  metamorphoses  of 
morbid  products.  In  fact,  simple  pneumonia  in  diabetes  often 
terminates  in  gangrene. 

In  connection  with  these  well-known  examples  of  consump- 
tion being  produced  by  antecedent  diseases,  it  is  proper  to 
mention  also  the  puerperal  condition.  Here,  also,  the  ansemia 
and  exhaustion,  resulting  from  the  lying-in,  are  not  a  sufficient 
explanation.  In  most  of  these  cases  the  puerperal  state  has 
been  preceded  by  manifest  symptoms  of  apex  disease,  or  by 
a  pronounced  disposition  to  phthisis.  During  pregnancy  the 
incipient  disease  usually  becomes  stationary,  but  after  the  con- 
finement it  assumes  a  florid  type,  and  sometimes  results  fatally 
within  a  few  months.  In  some  instances,  however,  the  pulmo- 
nary symptoms  do  not  manifest  themselves  until  after  the  puer- 
peral period.  The  more  frequent  the  confinements,  and  the 
shorter  the  intei-vals  between  them,  in  such  women,  the  more 
certainly  does  the  disease  become  fatal.  When  the  influences 
of  lactation  were  under  consideration  it  was  mentioned  that 
these  rules  are  not  without  their  exceptions.  It  remains  only  to 
add  that  the  particular  modes  in  which  this  period  of  regressive 
and  revolutionary  changes  in  the  female  organism  seems  to  favor 
the  occurrence  and  rapid  extension  of  pulmonary  consumption 
are  at  present  unknown. 

As  regards  the  influence  of  age,  acute  miliary  tuberculosis 
occurs  occasionally  in  early  infancy,  but  pulmonarj^  ])hthisis  is 
observed  only  after  the  first  dentition,  and  the  mortality  from 
this  cause  in  childhood  i-eaches  its  maximum  between  the  fourth 
and  seventh  years.  Its  actual  maximum  occui-s  between  the 
fifteenth  and  twenty-fifth  years ;  the  mortality  then  remains 
high  until  the   thirty-fifth  year,  and  after  this  time  steadily 
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siuks.  TliP  most  common  causes  of  phtliisis  among  cliildivn. 
lit'sides  a  strong  prwlinposition,  are  scrofula,  measles,  pertnssis 
unfavorable  vital  conditions,  bad  air,  and  insufl&cient  nourish- 
ment ;  hence  the  special  prevalence  of  the  disease  among  tlw 
children  of  the  poor  in  large  cities.  At  a  later  period  oth« 
causes  come  into  play  in  the  production  of  apex  disease,  such  as 
the  imperfect  development  of  the  chest,  and  the  position  of  tlie 
body  in  certain  etn])lojnients.  co-operating  with  hereditary  pn-- 
disposition,  anaemia,  tlie  bad  effects  of  the  occupation,  etc. 

Wliether  sex  has  any  intluence  upon  the  occurrence  of  phtbi- 
Bis  is  doubtful.  It  would  not  be  surprising  if  women  were 
attacked  in  somewhat  larger  proportion,  because  they  havf  It^ 
power  of  resistance;  tliey  are  more  subject  to  anaemia,  and  their 
sedentary  mode  of  life  interferes  with  the  proper  expansion  of 
the  chest ;  while  they  are  equally  exposed  to  other  iujurious 
influences,  tliose  connected  with  the  occupation  in  males  Wva^ 
counterbalanced  in  females  by  the  effect  of  contiuement  and  lac- 
tation. Still  it  seems  to  me  that  pathology  has  as  a  rule  l>een 
very  little  advanced  by  calculations  of  this  kind,  and  aside  from 
the  ctbjecttonable  character  of  all  such  deductions,  unless  Iher 
are  formed  from  the  comparison  of  a  very  large  number  of  casi-s, 
the  discovery  of  a  striking  difference  as  regards  age  or  sex 
would  have  no  i)ractical  bearing  except  as  it  led  to  further 
investigations  of  the  cause.  The  statistics  of  mortality  fwm 
consumption  which  we  already  possess  are  certainly  sufficiently 
large,  but  they  do  not  present  any  such  striking  difference  in 
regard  to  sex  as  to  make  it  particularly  important  to  have  the 
question  settled. 

la  the  investigation  of  the  causes  of  a  disease  it  is  of  courae 
important  to  know  the  conditions  which  prevent  or  .seem  to  pn^ 
vent  its  occurrence.  Allusion  has  already  been  made  to  the  fact 
tliat  there  are  countries  in  which,  on  account  of  their  derated 
position,  the  dr^^ness  of  the  air,  or  the  uniform  temperature,  this 
disease  is  uncommon,  or  does  not  occur  at  alL  It  is  conimonlj 
supposed,  also,  that  where  malaria  prevails  phthisis  is  absent,  or 
at  least  rare  ;  but  tliere  are  numerous  observations  to  the  con- 
trary.'   Both   phthisis  and   malarial  affections  abound  in  the 
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Netherlands,  in  many  districts  of  France,  in  Alsace,  Oldenburg, 
Hungary,  South  Itussia,  and  i^ven  in  Algiers,  the  very  country 
with  regard  to  which  Boudin  formulated  the  law  of  antagonism  ; 
while  in  other  countries  we  see  both  diseases  prevailing  cndem- 
ically  alongside  of  each  other.  Moreover,  the  fact  that  inter- 
mittent fevers  disappear  after  the  ground  has  been  drained,  and 
are  replaced  by  consumption,  may  perhaps  be  explained,  as 
Hirsch  has  suggested,  by  the  simultaneous  changes  in  the  social 
conditions  of  the  inhabitants,  by  the  increase  in  the  density  of 

I  the  population,  the  establishment  of  manufactories,  etc.  ;  cir- 
cumstances wiiich  everywhere  favor  the  occurrence  of  phthisis. 

The  relation  of  cancer  to  phthisis  is  dilTerent.  Although  the 
antagonism  between  tliis  disease  and  consumption  has  been  dis- 

I  proved  in  numerous  oases  (in  my  government  examination  I 
had  to  work  up  the  case  of  a  man  iifty-two  years  of  age,  in 
whom  recent  pulmonary  and  intestinal  consumption  co-existed 
with  cancer  of  the  liver  and  stomach),  j'et  geneitil  experience 
shows  that  cancer  is  most  frequent  in  oi'gans  where  caseous 
masses  are  most  uncommon  ;  that  in  the  lungs  cancer  is  as  rare 
as  consumption  is  frequ<'nt;  and  tiiat  notwitlistanding  the  vast 
number  of  cases  of  consumption  it  is  rare  to  find  one  compli- 
cated with  cancer.  This  fact,  however,  does  not  seem  to  have 
any  bearing  upon  the  explanation  of  the  genesis  of  the  two  dis- 
eases.  An  article  by  Cooke'  shows  that  a  reaction  is  setting  in 
against  the  doctrine  of  antagonism.  This  writer  found  that 
seventy-nine  women  with  carcinoma  mamm.'e  had  thirty-seven 
tuberculous  children,  and  he  regards  this  fact  as  an  evidence  of 
relationship  between  cancer  and  tulierculosis. 

f  A  few  other  conditions  remain  to  be  considered,  or  rather, 

perhaps,  to  be  still  further  investigated. 

In  the  first  jilace  tjmirc,  and  emphysema  are  said  to  be  antag- 
onistic to  phthisis,  and  the  game  is  maintained  regai'ding  mlnilar 
diseases  of  the  heart  and  a  considerable  degree  of  coniradion  of 
he  chest,  such  as  is  ]irodiiced  by  s]iinal  curvatures. 

To  each  of  these  rules  there  are,  of  course,  a  few  exceptions, 
bnt  the  correctness  of  the  geneiul  statements  must  probably  bo 
admitted. 


'  Med.  Timea,  1807,  p.  538. 
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Among  the  valvular  affections,  mitral  stenosis  is  probably 
the  one  most  rarely  complicated  by  pulmonary  consumption; 
in  lesions  of  the  aortic  valves  phthisis  is  less  infrequent.  In 
the  case  of  mitral  stenosis  the  antagonism  may  perhaps  be 
explained,  in  accordance  with  Tranbe's  view.'  by  the  more  copi- 
ous effusion  from  the  pulmonary  vessels,  whereby  the  desiccation 
and  caseation  of  morbid  products  are  prevented.  The  ^ami- 
explanation  may  answer  also  for  scoliosis,  but  not  for  stnima 
and  emphysema,  at  least  not  directly.  In  all  of  these  patboloc- 
ical  conditions  there  is  hypertrophy  of  the  right  ventricle,  ^vitll 
an  increased  activity  of  the  respiratory  muscles.  But  I  mnst 
content  myself  with  merely  alluding  to  this  subject,  becaoae  a 
discussion  of  hypotheses  is  out  of  place  here. 


PATHOLOGY. 

General  Description  and  Course  of  the  Disease. 

Puluioiiary  consumption  is  essentially  a  chronic  disease. 
Even  the  acute  form,  known  as  phthisis  florida^  generally  re- 
quires several  months  to  complete  its  course.  Acute  miliary 
tulxTculosis  is  so  different  in  its  general  picture  from  all  forms 
of  consumption  that  it  ought  to  occupy  a  position  by  itselt 
Tlie  early  symptoms  of  phthisis  are  generallj'  so  indefinite  that 
even  the  most  caveftil  examination  will  fail  at  the  ontset  to 
demonstrate  the  existence  of  the  disease,  and  the  diagnusis  M 
based  ratlier  upon  apprehension  than  knowledge.  Moreover,  the 
gtatemeuts  of  the  patient  himself,  even  if  he  be  a  physician,  are 
usually  entirel}'^  untrustworthy.  According  to  the  dqajve  of 
edTit';itit)n  (which  is  not  to  be  confounded  with  the  social  posi- 
tion >  the  beginning  of  the  disease  is  sometimes  referred  to  a  par- 
ticular evenf,  and  at  other  times  is  left  quite  indefinite.  E*** 
patient  has  his  own  notion  as  to  the  cause  of  all  the  ills  of  th* 
world  ;  some  ascribe  them  to  worry,  others  to  anxiety  or  fright, 
or  to  catching  cold,  or  to  cold  drinks  ;  sometimes  these  are  all 
summed  up  in  a  common  cause,  as,  for  instance,  a  war.  and  thrt 

'  Benierkung't'ti   iiber  dns  Verhaltnisa  der  tuberculosen  Paeumonie  m  dea 
iscbcii  lIcrzkr.-iuklRituu,     Med.  Centralzcitiing,  Deo.,  18C4. 
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for  years  afterwards  everytbing  is  referred  "to  the  campaign." 
Of  such  an  event  the  patient  lias  a  lively  recollection,  but  the 
causes,  which  were  in  opei-ation  befoi-e  that  time,  escape  his 
memory,  being  obliterated  by  flie  more  vivid  impreasiun.  It 
should  also  be  borne  in  mind  that  at  the  outset  of  the  disease  the 
symptoms  usnally  intermit  or  remit  for  a  considerable  time,  and 
ttiat  we  may  be  unable  to  learn  anything  of  these  earlier  periods 
on  subsequent  examination.  Or  perhaps  others  may  have  en- 
graved wjion  the  empty  tablet  of  the  patient's  memory  an  arti- 
ficial anamnesis,  such  as  we  tind  in  the  books.  Another  no  less 
important  reason  why  these  early  symptoms  are  overlooked  is 
the  well-known  hopefulness  of  consumptives,  which  leads  them 
to  take  hfe  easily,  and  to  think  of  everything  else  rather  than 
the  gravity  of  their  complaint,  thus  preventing  their  giving  any 
intelligent  attention  to  their  own  condition.  In  fact  this  chai-ac- 
teristic  peculiarity,  which  is  altnost  diagnostic,  and  which  never 
leaves  the  patient  until  Ids  last  breath,  but  i-ather  increases  with 
the  progress  of  the  disease,  is  sliared  also  by  his  relalions,  and  for 
this  reason  even  their  statements  are  usually  not  to  be  accepti-d. 
Generally  speaking,  two  classes  of  cases  are  to  be  distin* 
gniahed.  In  one  class,  for  some  tune  before  the  beginning  of  a 
single  symptom,  indications  of  a  general  derangement  of  nutri- 
tion are  noticed,  sucli  as  pallor,  weakness,  loss  of  ap]>etit<',  and 
perhaps  also  more  or  less  fever,  lasting  for  weeks  or  months 
before  cough  or  hfemoptysis,  for  instance,  occurs  ;  in  the  otiier 
class  the  usual  symptoms  of  the  incipient  disease  make  their 
appearance,  and  continue  without  any  evidence  of  other  dis- 
turbance of  health,  and  without  attracting  much  attention,  until 
at  last  muscular  weakness,  pallor,  emaciation,  and  fi^brile  symp- 
toms set  in,  with  night-sweats,  which  more  than  any  other  symp- 
tom attract  the  attention  of  the  patient. 

Jn  many  of  these  cases  where  an  indifferent  state  of  health 
continues  for  a  long  time  without  any  chest  symptom.s,  or  per- 
haps even  without  any  past  history  of  cough,  an  examination 
will  show  that  lesions  already  exist  in  the  apices.  Or  febrile 
symptoms  may  be  detected  by  the  thermometer,  and  excite  sus- 
picion of  phthisis,  if  no  cause  can  be  found  for  them  elsewhere 
in  the  body,  or  in  the  vital  conditions  of  the  patient.     Among 
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the  latent  incipient  symptoms  we  must  also  include  a  special 
excitability  of  the  heart  in  ansemic  persons,  a  continuous  accel- 
eration of  the  pulse  without  any  evidence  of  increased  tempera- 
ture. In  rarer  instances  the  pulmonary  affection  is  disguised  by 
the  presence  of  digestive  derangements  in  the  stomach  or  int^^sti- 
nal  canal,  lasting  for  a  considerable  time  before  the  respiratory 
organs  are  affected.  By  the  older  writers  dyspepsia  was  regarded 
as  a  very  important  factor  in  the  causation  of  phthisis.  Obsti- 
nate diarrhoea  has  already  been  mentioned  among  the  causes  of 
the  disease,  although  it  is  still  doubtful  whether  the  bowel  affec- 
tion depends  from  the  start  upon  tuberculous  proc^jsses. 

Generally,  however,  we  are  obliged  to  date  the  beginning  of 
the  disease  from  a  cough,  which  arises  without  obvious  cause, 
and  either  with  or  without  a  special  disposition  to  phthisis  ;  in 
other  cases  the  latent  morbid  process  seems  to  manifest  itself 
first  in  an  haemoptysis,  which  is  followed  immediately,  or  after 
a  considerable  interval,  by  cough.  On  further  examination  of 
such  patients  it  will  very  generally  be  found  that  their  parents 
or  grandparents  have  been  consumptives,  or  that  some  of  their 
aunts  or  uncles,  or  their  own  brothers  and  sisters  have  died  of 
some  form  of  phthisis  (including  meningeal  tuberculosis) ;  or 
else  that  in  their  childhood  they  had  been  scrofulous,  or  had 
had  pneumonia  or  pleurisy,  or  had  been  exposed  to  unfavorable 
conditions  of  life,  or  to  some  of  the  causes  mentioned  in  the  pre- 
vious chapter. 

If  such  a  person  have  large  eyes,  with  a  transparent  sclerotic 
and  long  eyelids,  a  pale  face  which  blushes  readily,  thin,  slender 
hands,  with  incurvated  nails,  and  a  sharply  defined  red  line  at 
the  edge  of  the  gums,  opposite  the  incisor  and  canine  teeth,  the 
experienced  physician  will  at  first  sight  suspect  the  existence  of 
phthisis.  When  the  clothing  is  removed,  one  is  struck  with  the 
leanness  of  the  chest,  the  hoUowness  of  the  subclavicular  depres- 
sion, and  of  the  supra-  and  infraspinatous  fossse,  the  promi- 
nence of  the  scapulae,  the  small  antero- posterior  diameter  of  the 
thorax,  the  width  of  the  intercostal  spaces,  and  the  abdominal 
character  of  the  respiratory  movements.  The  upper  parts  of 
the  chest,  on  both  sides,  or  on  one  side  particularly,  move  but 
very  slightly  wlien  the  patient  voluntarily  takes  deep  breaths ; 
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the  number  of  respirations  is  somewhat  incrt-'ased,  the  action  of 
the  heart  irritable,  and  the  pulse  accelei-ated.  Upon  the  skin  of 
the  breast  and  back  are  found  several  yellowish  spots,  which 
desquamate  slightly  (pityriasis  versicolor).  Tlie  teraperature  in 
the  morning  is  normal  or  subnomial,  but  during  the  iifteriuxiu 
or  evening  it  rises  a  little  (100.4°  F.  in  the  axilla),  the  cheeks 
liecome  flushed,  and  the  hands  hot.  The  patient  says  tliat 
within  the  last  few  weeks  she  has  lost  more  or  less  llesh,  and  has 
had  a  slight  cough  of  a  dry,  hacking  character,  and  sometimes 
accompanied  by  pain  in  the  region  of  the  shoulder.  This  jm'm 
is  also  present  at  other  times  to  a  modei-ate  extent.  All  the 
other  functions  are  undistiubi'd,  except  that  the  last  menstrua- 
tion was  more  scanty  than  usual. 

The  examination  of  the  upper  parts  of  the  lungs  shows 
already  on  one  side  prolonged,  harsh  expiration,  and  on  cough- 
ing a  few  crackling  niles,  wiiicli  are  not  heard  in  any  other 
part  of  the  chest.  The  percussion  note  is  somewhat  shorter 
here  than  over  the  corresponding  regiun  on  the  other  side.  At 
present  nothing  abnormal  is  found  in  the  other  organs. 

If  the  patient  faithfully  carry  out  the  directions  laid  down, 
her  condition  improves  after  a  fi-w  weeks,  slie  gains  in  strength 
and  weight,  and  Hie  evening  rise  in  teuipeniture  is  no  longer 
noticed.  For  some  time  everj'thing  seems  favoralile,  only  the 
cough  does  not  entirely  disapjjear,  and  some  shortness  of  l»reat]i 
shows  that  her  arch-enemy  still  exists.  Then,  perhaps  in  March, 
the  symptoms  begin  again  to  grow  worse,  the  cough  becomes 
atrong<T,  and  suddenly  an  lucuioptysis  occurs,  with  a  sharp, 
irritable  cough,  and  some  ounces  of  bright  red  blood  are  lost 
during  the  course  of  a  few  hours.  Fever  again  sets  in  even  dur- 
ing the  morning  liours,  slight  p«'r.spirations  take  place  at  night, 
the  cnicklirig  rales  in  the  aiTected  pai-t  of  the  u]ipcr  lolie  liecome 
more  abundant,  and  at  times  present  a  sibilunt  character;  the 
expiratory  murmur,  especially  in  tln'  supra-spinons  fossa,  is 
harply  bronchial,  and  tlie  dubu'ss  unmistakable.  The  pati<'nt 
3  obliged  to  keep  her  bed,  and  loses  ik-sh  perceptibly.  The 
jxpectoration  now  consists  of  small  yellowish  masses,  containing 
white  streaks,  and  grariuirs  of  mon*  solid  consis^t^nce,  which 
gradually  sink  in  water.     In  tuany  cases  microscopical  examina- 
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tion  reveals  distinct  elastic  fibres.     The  appetite  is  somew] 
dimiuished  and  the  piilse  accelerated. 

But  from  this  relapse  also  tlie  patient  once  more  recop 
and  after  leading  for  some  time  an  out-door  life,  with  pro] 
care  as  to  diet,  she  seems  to  have  regained  all  the  ground  she 
had  lost.  Tlie  dulness  and  the  bronchial  breathing,  howHrpr. 
Btill  remain,  and  tlie  crackling  rales  liaving  almost  disapjtearwl, 
the  bronchial  breathing  may  now  be  heard  also  in  inspiration. 

The  hopes  of  the  physician  and  of  the  friends  again  revive;     j 
the  patient  herself  has  never  lost  hers.     But  disappointment 
again  returns,  because  in  tlie  autumn  tlie  cough  and  the  expec- 
toration once  more  increase ;  stabl>ing  pains  repeatedly  occur  in 
the  side  originally  affected ;  a  transient  friction  is  heard  in  the 
axillary  line ;   the  dulness  in   the  upjter  parts  becomes  more 
extensive  and  is  noticeable  also  upon  the  other  side.    Onani- 
cultation  abundant  crackling  rales  are  again  heard,  and  tk 
bronchial  breathing  gradually  acquires  an  amphoric  quahty, 
while  the  percussion  sound  becomes  clearer  again  and  somewhat 
tyiujvunitic.      The  fever  also  reapjwars,  and  aft».'r  this  time  roain- 
tains  its  ground.     Sometimes  the   thermometer   does  not  rise 
ahove  101='  F.  for  several  days;  at  other  times  it  reaches  103.3"| 
F.,  while  in  the  niorning  the  temperature  is  not  above  the  nor- 
mal.    The  patient's  strength  is   obviously  impaired,  although' 
there  is  no  anorexia,  and  the  alvine  discharges,  as  a  rule,  remain 
normal.     The  emaciation  gradually  becomes  extreme;  the  ex- 
jiectciiatiiin  increases,  and  contains  solid  conglobate,  irregulariy_ 
Bpheri<'al  sputa,  which  sink  to  the  bottom  of  wat^r,  and  at  th^ 
same  time  others  which  are  more  fluid  and  entirely  purulent- 
Tlie  night-sweats  become  more  profuse,  and  the  physician  now 
sees  that  he  has  an  invincible  foe  to  combat.     The  patient  looks 
forward  to  complete  recovery  in  the  spring,  when  she  intends 
visit  a  watering-place,  but  instead  of  this  she  sinks  into  a  sta 
of  extreme  exhaustion,  rnd  death  gently  closes  the  scene. 

Cases  of  this  kind  represent  the  simplest  form  of  pulroonaiy 
consum])tion,  but  they  are  by  no  means  the  most  common.  Tha 
symptoms  and  the  course  of  the  disease  are  modified  in  various 
ways  by  the  usual  extension  of  the  process  to  other  organs  or 
by  complications.     The  most  frequent  of  these  are  symptoms  on 
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the  part  of  the  larynx  and  intestines.  Sometimes  iu  the  earlier 
stages,  at  other  times  later  in  the  disease,  the  patient  becomes 
lioarse,  and  complains  of  a  slight  burning  sensation  in  the 
larynx.  The  cough  excites  some  pain  at  that  point,  and  deglu- 
tition may  become  difficult.  The  hoarseness  gradually  increases 
to  aphonia ;  and,  on  drinking,  some  of  the  fluid  may  enter  the 
larynx  and  excite  severe  paroxysms  of  coughing ;  sometimes 
signs  of  laryngeal  stenosis  occur,  though  only  temporarily. 
These  symptoms  are  explained  by  the  laryngoscopical  lesions, 
which  consist  of  a  variable  amount  of  inflammation,  generally  in 
the  posterior  wall,  and  extending  thence  anteriorly  along  the 
vocal  cords.  Yellowish  nodules  are  also  found,  which  present 
indications  of  ulcerative  destruction ;  the  small  ulcers  unite  to 
form  larger  ones,  and  sometimes  on  the  arytenoid  cartilages  are 
to  be  seen  (Edematous  swellings,  which  may  disappear  after  a 
time.  For  the  development  of  this  degree  of  laryngeal  disease 
more  or  less  time  may  be  necessary.  Usually  the  laryngeal 
symptoms  progress  slowlj^  and  the  ulcerations  are  generally  so 
situated  that  the  actual  suffering  is  inconsiderable,  the  chief 
inconvenience  being  the  increasing  hoarseness,  which  persists  to 
the  end. 

The  intestinal  affection  also  makes  its  first  appearance  in  the 
later  course  of  the  pulmonary  disease,  except  in  those  rare  cases, 
previously  mentioned,  in  which  the  phthisical  nature  of  the 
bowel  disturbance  remains  doubtful  because  no  lesions  can  be 
detected  in  the  lungs.  The  intestinal  lesions  are  generally  at 
first  situated  above  the  ileo-caecal  valve,  and  hence  the  only 
symptoms  noticed  are  a  moderate  increase  in  frequency  and 
looseness  of  the  discharges,  and  slight  pain  upon  pressui'e  in 
the  region  of  the  csecum.  These  diarrhoeas  may  be  relieved  by 
diet  and  medicines,  but  usually  do  not  cease  entirely.  Even 
when  there  are  only  one  or  two  discharges  daily,  they  are  still 
abnormal,  and  every  now  and  then  aggravations  occur  without 
any  apparent  cause,  until  at  last  even  the  most  approved  reme- 
dies fail  to  have  any  effect ;  the  number  of  evacuations  increases 
to  six  or  eight,  or  more,  in  the  twenty-four  hours,  and  slight 
traces  of  blood  and  yellow  specks  of  pus  may  be  found  in  the 
stools.  When  the  intestinal  affection  has  advanced  to  this 
VOL.  v.— 33 
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degree  the  middle  portioD  of  the  abdooieii  becomes 
tympanitic,  more  rsaBtrnmi,  and  painful  oa  pRasure. 

This  frequent  extenaioa  of  the  dweauB  alwars  results  in  i 
emaciation  and  loss  of  strength,  ereo  wbea  the  ferer  is 
specially  intense,  and  the  rapidity  with  which  the  taisd 
ensnes  depends  directly  upon  the  serezity  of  the  inteetiiMl^ 
tion. 

In  rare  instances  the  intesdnal  diatiaae  presents  longer 
yals  of  apparent  or  even  actual  azreat ;  m  fact,  eren  the  sif 
and  long-continned  diarrhcBa,  which  to  all  appeanaoe  ifl 
pendent  upon  tuberculosis  of  the  bowels,  somedmes  oeiM 
a  time,  the  patient  recovers  from  his  extreme  prosttatioB,  1 
months  elapse  before  a  fresh  attack,  of  the  disease  oocnrs. 

In  the  previous  general  description  mention  was  nuxi- 
the  periods  of  arrest  which  usually  occur  daring  the  coti;^ 
phthisis.    These  periods  may  last  not  only  for  months  but «» 
for  years,  and  in  some  cases,  especially  if  the  disease  be 
fined  to  the  lungs,  the  morbid  process  may  terminate  in  a  ( 
by  ci(-atrization  even  after  the  formation  of  cavities,  as  has  htm} 
repf4it»^dly  demonstrated  at  autopsies.     Life  may  thus  be 
longed  for  a  considerable  time,  and  in  this  sense  we  may  i 
of  a  permanent  cure  of  phthisis.    It  was  only  last  year  thtf] 
made  an  autopsy  at  the  clinic  in  this  city  on  a  woman 
y  ars  of  age,  who  had  cavities  in  both  upjjer  lobes  as  large  i 
^ligeon's  egg,  and  extensively  surrounded  by  slate -colored 
nective  tissue. 

Perfoiutiou  of  the  pleura  or  of  the  intestinal  peritow 
and  the  complications  with  other  diseases,  by  which  the 
course  of  plithisis  is  interrupted  and  the  fatal  event  nne 
edly  hastened,  will  be  considered  subsequently. 

The  special  variety  of  the  disease  known  as  phfhifftJtJlo 
still  requires  to  be  mentioned.     It  runs  its  course  witbiu  a : 
months,  even  when,  as  ia  not  infrequently  the  case,  the  disetf 
is  confined  exclusively  to  the  lungs.    The  longer  or  short^j 
amendments,   the  temporary  disiippearances  of   the  fever, 
increase  and  decrease  in  the  intensity  of  all  the  symptoms,  wiii» 
are  the  rule  in  the  previously  described  chronic  cases,  are  brtj 
entirely  absent  or  are  noticed  in  a  veiy  slight  d^ree.   1 
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teanperatures  is  not  greater  than  it  is  In  typhus;  tat 
together  it  never  falls  below  109.2'  F.,  and  oft«i  rises 
104°  P.     And  yet,  notwithstanding  the  continaoas  hig^' 
perature,  typhoid  symptoms,  delirium,  or  stupor  do  not 

at  all,  or  only  to  a  very  slight  d^ree  ;  a  point  to  -which  I  mA ' 
to  call  sp^^-cial  attention.  In  other  cases  the  fever  curre  preauti 
a  more  marked  downfall  in  the  morning,  while  in  ocais>-- 
instances  the  highest  point  is  reached  in  the  forenoon.  Bob 
ho\ve\'er  much  the  fever  may  vary  in  these  respects,  atitet '» 
different  cases  or  at  different  times  in  the  same  case,  it  tHwsp 
remains  the  most  conspicuous  symptom,  and  is  nndonbttdlji 
the  true  cause  of  the  rapid  emaciation,  though,  of  cooKe, ; 
of  the  danger  to  life  must  come  from  the  rapidly 
disorganization  of  all  the  vital  organs.  The  high  temj 
always  accompanied  by  a  considerable  increase  in  the  freqn 
of  the  contractions  of  the  heart.  The  poise  rarely  falls  I 
120,  and  often  rises  above  130, 

In  this  form  of  consumption,  just  as  in  the  osnal  i?mittii!' 
and  intermitting  forms,  there  also  occur  in  other  orgue^  th? 
larynx  and  intestines,  anatomical  lesions,   and   the  fnncftoiaL] 
deitvngements  dependent  upon  them  ;  but  thes«?  rarely  ham 
to  develop  to  any  considerable  extent^  and  consequently  tl« 
hoarseness  and  diarrhcea  are  not  very  troublesome. 

The  florid  form  of  phthisis  is  most  common  in  young  p*j 
sons;  and  as  far  as  the  period  of  life  preceding  puberty  is  ( 
cerned,  it  may  be  laid  down  as  a  rule  that  the  younger 
individual  when  the  disease  begins,  the  more  rapid  is  its  wo 
The  special  causes  of  phthisis  florida  are,  however. 
It  seems  to-  be  as  prevalent  among  the  better  classes  as 
the  poorer  population ;  and  the   influence  of  such  causes 
hereditary  predisposition,   the  conformation  of  the  chest, 
an  intense  serofulotia  diathesis,  does  not  appear  to  be  greatarl 
this  variety  of  phthisis  than  in  the  chronic  forms.    The  etidfl 
of  tliis  affection  requires  farther  investigation. 

Till'  last  ease  of  acute  phthisis  which  I  have  seen 
young  man,  who  luid  rapidly  grown  very  tall,  and  had  fory««*| 
suflfered  from  insufficiency  of  the  aortic  valves,  and  slight  iuH-" 
ficiency  of  the  bicuspid  valves.    The  symptoms  of  phthisas  dw 
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increases  again  whenever  the  morbid  process  La  the  lungs  liks ; 
a  fresh  start.     The  following  points  axe  to  be  considenid  in liii 
connection. 

In  tlio  first  place,  it  is  very  probable  that  cough  is  ei 
the  more  easUy  the  nearer  to  the  larynx  its  cause  is  sitn 
and  that  when  the  irritation  lies  in  the  terminal  bronchi,  cri 
the  pulmonary  parenchyma  itself,  cough  is  less  readilr  p»- 
duced  ;   consequently  if  the  pulmonary  lesion  be  alight  or  In 
developed  very  slowly,  the  cough  may  be  absent.    This  bm 
would  seem  to  confirm  the  supposition  that  the  cough  in  o«- 
sumption  is  only  the  expression  of  the  implication  of  the  bnHKJ 
cliial  mucous  membrane,  and  that  its  severity  does  not  alwjfi 
correspond  to  tlie  changes  in   the  parenchyma  proper,  "naj 
again  the  implication  of  the  bronchial  macons  membrane  i 
be  merely  accidental  ;   it  is  an  ordinary  occurrence  for  a  c*! 
Bumptive  to  add  to  Ms  cough  by  catching  cold.    Or  thetiwj 
specific  disease  may  extend   upwards    into  the  bronchi,  toil 
excite  active  reflex  movements  (cough)  in  certain  cases,  wh 
the  lesions  in  the  parenchyma  proper  are  less  serious  than  i»1 
other  persona,    who  have  much    less  cough   but  much  monj 
advanced  piilmonary  changes.     It  should  not  be  foigotten,  fi»,\ 
that  cough  may  be  excited  by  morbid  changes  in  the  lymph 
glands  situated  near  the  broncM  and   trachea,  and  thai  th»j 
extent  to  which  they  share  in  the  phthisical  processes  must  be  j 
taken  into  account  in  the  causation  of  the  cough.    Finally,  tbi 
occurrence  of  every  reflex  movement  depends  upon  the  oottfrl 
tion  of  the  ner\'ous  system.     The  more  irritable  the  nerrool 
centre,  the  more  easily  excited  and  tlie  more  powerful  is 
reflex  action.     Tliat  this  is  the  case  also  with  regard  tocosglj 
is  a  matter  of  daily  obsei-vation.     Young  persons,  women,  and 
other  consumijtiv(\s  of  excitable  temperament   have  relativelf  j 
tlie  most  severe  cough,  and  at  times  their  cough  increases  iD^i^ 
pendently  of  any  aggravation  of  the  disease. 

It  appea.r8,  therefore,  that  certain  exceptions  will  have  to  bl 
made  to  the  general   statement  above,  that  the  severity  of  ^ , 
cough  is  proportioned  to  the  extent  of  the  disease. 

But,  although  the  cough  is  a  constant  symptom,  andastj 
rule  increases  and  decreases  with   the  phases  of  the  diaeM^j 
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the  greatest  contrast  may  of  course  be  observed  in  different 
patients,  and  at  different  times  in  the  same  patient.  While  in 
many  cases  there  is  only  a  trifling  cough  up  to  the  day  of 
death,  in  others  it  is  the  chief  source  of  annoyance  throughout 
the  whole  disease.  These  violent  efforts  exhaust  the  invalid, 
induce  perspiration,  disturb  sleep,  and  excite  vomiting;  they 
also  inflict  direct  injury,  and,  unless  moderated  by  treatment, 
they  may  hasten  the  course  of  the  disease.  But  usually  the 
cough  of  consumption  is  not,  or  at  least  only  temporarily,  spe- 
cially severe  or  frequent.  It  is  often  excited  more  actively  at 
certain  times  in  the  day,  usually  in  the  morning  after  sleep 
and  at  evening  shortly  after  lying  down.  The  following  con- 
siderations will  probably  serve  as  an  explanation.  During 
sleep  reflex  action  takes  place  with  difficulty,  and  a  greater 
accumulation  of  the  irritant  is  necessary  to  excite  it.  The 
irritant  in  this  case  is  the  secretion,  which  goes  on  accumulat- 
ing undisturbed  during  sleep  until  finally  it  becomes  sufficient 
to  induce  cough,  notwithstanding  the  sleep,  and  the  patient  is 
awakened  ;  or  the  sleep  is  disturbed  by  some  other  cause,  and 
then  the  increased  excitability  of  the  medulla  produces  a  cough, 
which,  on  account  of  the  accumulation  of  the  irritation,  lasts 
for  a  long  time,  until  the  cause  is  removed.  The  paroxysms  of 
coughing  which  occur  soon  after  lying  down  may  be  explained 
partly  by  the  fact  that,  especially  in  morbidly  hyperaemic  tis- 
sues, the  quantity  of  blood  changes  according  to  the  position, 
and  increases  in  the  more  dependent  parts.  The  upper  parts  of 
the  chest,  and,  of  course,  the  large  bronchi  and  the  trachea, 
must  receive  more  blood  in  the  horizontal  than  in  the  upright 
position.  Probably  another  cause  of  the  increased  cough  is 
the  difficulty  in  the  removal  of  the  secretion  when  the  patient 
is  lying  on  his  side  or  back.  We  often  see  this  fact  illustrated 
by  the  patient' s  beginning  to  cough  when  he  lies  upon  the  side 
most  diseased,  the  very  position  in  which  the  conditions  are 
most  unfavorable  for  the  discharge  of  the  secretion,  and  most 
favorable  for  an  increase  of  the  hyperaemia. 

At  the  beginning  of  the  disease  the  cough  is  often  inconsid- 
erable, consisting  only  of  a  slight  and  infrequent  hacking ;  but, 
in  other  cases,  it  may  be  severe  and  exhausting  from  the  start. 
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ia  the  form  of  dots  and  streaks,  and  this  appearance  is  noticed 
especially  in  cases  in  which  long  continued  and  severe  parox- 
ysms of  coughing  occur.  These  vi triform  sputa,  which  are 
sometimes  scattered  through  the  whole  mass  of  tlie  grayish-yel- 
low expectorated  mass  in  such  small  numbers  as  to  be  easily 
overlooked,  are  found,  on  examination,  to  contain  large  round- 
ish cells,  which  are  very  granular  in  appearance,  and  are  prob- 
ably alveolar  epithelial  cells,  which  have  undergone  fatty  degen- 
eration. In  the  cadaver  they  may  be  seen  with  the  naked  eye 
as  fine  yellowish  spots  in  the  midst  of  the  gray,  transparent 
infiltration.'  These  vitriform  sputa,  containuig  the  granular 
cells  alluded  to,  indicate,  in  my  opinion,  the  presence  of  a  recent 
local  pneumonia. 

Sometimes  even  at  an  early  period  of  the  disease,  but  in 
many  cases  only  in  its  subsequent  progress,  the  sputa  contain 
grayish  white,  opaque  strise  and  granules,  which  are  usually 
seen  only  by  transmitted  light.  The  granules  generally  sink  to 
the  bottom  of  water,  but  the  striae,  which  present,  moreover,  a 
branching  appeai-ance,  remain  suspended  on  account  of  tlieir 
intimate  mixture  with  the  rest  of  the  yellow  viscid  mass.  Bayle* 
has  insisted  upon  the  significance  of  these  granules,  and  Louis 
upon  that  of  tlie  striated  sputa.  On  microscopic  examination 
these  places  are  found  to  be  distinguished  from  the  rest  of  the 
expectoration  by  their  containing  a  larger  quantity  of  amor- 
phous matter,  and  fewer  cellular  structures.  By  this  time,  and 
also  in  the  farther  course  of  the  disease,  we  may  often  succeed 
in  demonstrating  the  presence  of  elastic  fibres  of  the  lung  tissue. 
According  to  Fenwick '  the  best  way  to  find  them  is  to  mix  the 
sputum  with  an  equal  quantity  of  a  solution  of  caustic  soda  in 
distilled  water  (18: 100),  boil  the  mixture  with  frequent  stirring, 
then  add  three  or  four  times  its  bulk  of  water,  and  allow  it  to 
stand  in  a  conical  glass.     The  deposit  contains  the  elastic  fibres. 

Gradually  the  sputa  become  globular  and  compact,  their  sur- 
face uneven,  and  the  edges  somewhat  ragged,  as  if  eroded ;  they 
fall  to  the  bottom  of  the  water  in  the  vessel,  or  hang  attached  to 

'   Virehott,  V.'b  Arch.,  Bd.  1,  S.  146. 

*  Recherches  sur  la  phthisie  palmonaire.     Paris,  1810,  p.  25. 

>  Lancet,  Dec.,  1868. 
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bronchial  wall,  and  becoming  detached,  may  make  their  appear- 
ance in  the  expectoration.  A  case  is  recorded  where  a  child  was 
even  choked  to  death  by  a  concretion  of  this  kind  as  large  as  a 
cherry ;  it  becaiite  impacted  in  the  larynx,  through  which  it  was 
too  large  to  i)ass.' 

As  the  disease  advances  the  expectoration  becomes  more  and 
more  purulent,  and  in  many  cases  the  sputa  consist  almost 
wholly  of  fluid  pus,  which  is  discharged  in  large  quantities,  and 
readily  Howa  down  the  sides  of  the  glass  vessel.  Most  of  this 
pus  comes  from  the  walls  of  cavities.  Sometimes  it  collects  in 
them,  and  then  is  discharged  from  time  to  time  with  more 
aevere  paroxysms  of  coughing,  while  in  the  intervals  the  expec- 
tion  is  but  slight,  and  in  many  cases  the  cough  almost  dis- 
appears. The  occun-ence  of  these  accumulations  is  favored  by 
the  muscular  weakness  of  the  patient,  which  increases  towards 
the  end  of  the  disease.  Moreover,  the  pus  contained  in  the 
cavities  may  decompose  and  putrefy,  and  then  the  sputa  become 
offensive,  present  a  more  greenish  a])]n.'aranee,  and  contain  nu- 
merous other  organic  bodies,  togetlier  with  fat  crystals.  Such 
a  fluid  has  also  a  macerating  and  eroding  effect  upon  the  walls 
of  the  cavities.  The  cicatrieial  tissue  surrounding  the  cavities 
very  often  contains  a  considerable  amount  of  pigment,  which 
becomes  mixed  with  the  pu.s,  and  gives  the  sputa  a  dirty  gray 
or  even  blackish  coloi-.  On  the  other  hand,  during  the  later 
stages  of  the  disease,  the  pus  from  this  source  has  sometimes  a 
slightly  reddish  ting*'.  Louis  says  that  he  has  noticed  this 
appearance  only  during  the  last  days  of  life. 

At  any  period  of  the  disease  the  expectoration  may,  of 
course,  be  aliened  in  quantity  and  consistence  by  the  admix- 
ture of  s«'nim,  wliich  jiiobably  not  infrequently  escapes  from 
the  parencliyma  as  a  result  of  a  local  oedema.  In  many  patients 
lai^e  quantities  of  saliva  and  buccal  mucus  become  mixed  with 
the  expectoration,  and  make  it  more  fluid  and  clearer.  These 
i  fferent  kinds  of  sputa  can,  however,  always  be  discriminated 

I  f  means  of  the  admixtures,  and  usually,  especially  in  the  later 
^Hj^ages,  several  of  them  are  to  be  found  at  the  same  time  and  in 
^^Bie  same  individual. 

^^B  *  SiuMiA,  KehlkoptknuikhciteD. 
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the  hemorrhage,  and  in  such  cases  the  cavity  of  the  mouth 
lould  be  examined.  The  sweetish  taste  may  then  be  found  to 
proceed  from  the  bleeding  of  the  gums ;  and  this  discovery 
affords  an  explanation,  not  only  for  the  traditional  connection 
between  this  symptom  and  the  occuiTence  of  lia;raoptysis,  but 
also  for  the  statements  of  patients  that  they  had  fouud  their 
mouths  fall  of  blood  in  the  morning,  and  for  the  spots  of  blood 
which  they  had  been  alarmed  at  finding  on  their  ])illows.  Many 
persona  make  sucking  motions  of  the  mouth  during  sleep,  espe- 
cially if  any  irritation  be  present  in  the  buccal  cavity,  and  this 
explains  the  escaj^e  of  bloody  saliva.  In  most  cases  hfemoptysis 
occurs  without  any  antecedent  sensations,  and  the  patient  is 
taken  by  surprise. 

Not  infrequently,  however,  the  h^emopty9ia  may  be  ascribed 
to  some  special  cause,  such  as  severe  coughing,  violent  physical 
exertion,  a  cold  bath,  straining  at  stool,  or  to  something  else 
which  increases  the  force  of  the  heart's  action,  and  suddenly 
heightens  the  blood  pressure  in  the  pulmonary  circulation. 
There  is  also  a  traditional  belief,  handed  down  from  ancient 
times,  that  pulmonary  hemorrhage  may  be  produced  by  the 
arrest  of  a  menstrual  or  hemorrhoidal  flux,  or  of  bleeding  in 
some  other  part  of  the  body.  The  patient  himseli,  in  his  desire 
to  find  some  other  than  the  true  explanation  of  his  symptoms,  is 
very  apt  to  ascribe  them  to  hemorrhoids,  which  he  declares  have 
shifted  to  his  chest.  And  as  to  women,  what  malady  do  they 
not  trace  to  a  non-appeaiunce  of  menstruation  !  But  while  1 
fully  acknowledge  that  both  patients  and  physicians,  as  experi- 
ence has  amply  shown,  are  apt  to  conceal  their  ignorance  under 
the  diagnosis  of  hemorrhoids  and  menstrual  derangements,  I  am, 
on  the  other  liand,  far  from  denying  any  connection  at  all 
between  the  interruption  of  a  regularly  recurring  bleeding  in 
one  place  and  its  reappearance  elsewhere.  Evidence  on  this 
point  is,  of  course,  difficult  to  obtain,  and  I  can  only  refer  to  the 
analogous  occurrence  of  epistaxes,  symptoms  of  cerebral  hyper- 
aemia,  and  excitement  of  the  vascular  organs  in  general  under 
these  circumstances,  and  to  the  cases  in  which  a  menstrual  or 
hemorrhoidal  flux  seems  to  have  been  connected  with  pulmo- 
nary hemorrhage.     For  these  reasons  I  am  of  the  opinion  that, 
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ti.  the  respiratory  oigans  are  already  pre«o^' 
t£  mmatHtWMtJoa.  occurrmg  indepeadently  of  pt^- 
'  s  prerioos  aiUBmia,  may  bi^  an  exciting  caas?  of 
id  that  Ae  aae  thing  is  tme  of  bleeding  U^m 
Ib  wepad  to  the  laltnv  I  may  add  that  pnlmonarr  h>  ru 
of  this  kifld  hare  occurred  in  several  persons  of  my 
at  interrais  of  from  four  to  six  weeks,  and  whv 
by  the  regular  apfdication  of  a  few  leeches  to  the  aniu 
at  Ae  expected  tiaie. 

Accotdiag  to  Louis,  women  suffer  from  heemoptysis  more  fr^ 
ifmem^j  than  nen  in  the  proportion  of  three  to  two.  Still,  no 
r—rlTioa  caa  be  drawn  from  this  fact  in  regard  to  the  inliae&ot 
of  MrtiMtnial  doangements  upon  this  symptom. 

Ripoivaee  shows  that  hsmoptysis  may  occnr  at  any  period 
of  the  ctweawpi,  from  its  outset  to  its  termination,  and  citlit?  in 
^saD  or  ia  large  quantities.  Previous  to  the  beg^inning  of  tld> 
centoiy,  when  the  pathology  of  the  disease  came  to  be  baaed 
upon  the  paihologico-anatomical  views  of  the  French  wii 
and  a  new  importance  was  attached  to  the  autopsy  as 
diapter  of  the  patient's  history,  in  fact,  even  as  far  back  as 
tiaie  of  Hippocrates,  hsmoptysis  was  rt^rded  as  a  caiu? 
phthisis,  simply  because  it  was  in  many  cases  the  first  sign 
the  disease.  I  have  already  expressed  my  doubt  of  the  oocia* 
fence  of  such  a  truly  primary  hemorrhage  when  the  pubnoMiy 
tissue  is  healthy,  and  have  insisted  that  I  regarded  this  In^lief 
that  the  disease  can  begin  in  a  spontaneous  lia?moptysis  as  inde- 
fensible. It  may  be  added,  however,  that  not  unfrequently  the 
haemoptysis  seems  to  be  preceded  by  only  a  very  brief  history  of 
disease,  the  patient  stating  that  his  slight  cough  has  lasted  only 
a  few  weeks,  and  has  been  unattended  by  any  constitutional  dis- 
turbance. But  with  our  present  knowledge  even  such  cases 
cannot  shake  the  conclusion  that  a  rapid  discharge  of  laig» 
quantities  of  fresh  blood  with  cough  can  come  only  from 
rupture  of  a  vessel  of  some  size.  Lesions  of  this  kind,  result! 
from  already  advanced  pulmonary  disease,  are  not  uncomnn 
even  in  persons  who  call  themselves  perfectly  healthy  and  are 
regarded  by  others.     I  have  elsewhere '  recorded  a  case  of  inune* 
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diately  fatal  pulmonary  hemorrhage,  in  which  a  cavity  was 
fouud  containing  the  ruptured  vessel,  and  yet  no  previous  symp- 
toms of  disease  had  been  noticed.  No  satisfactory  evidence 
has  as  yet  been  advanced  that  hjemoptysis  can  proceed  from 
a  80-calk'd  parenchymatous  bleeding,  and  yet  the  perforation  of 
the  smaller  vessels  by  miliary  tubercles  (see  chapter  on  the 
pathological  anatomy)  shows  that  repeated  slight  bleedings  may 
possibly  occur  in  this  way.  Nor  do  I  tliink  we  are  justified  in 
regarding  the  hemorrhage,  at  least  when  it  is  copious,  as  coming 
from  the  bronchi ;  I  have  never  yet  seen  any  cases  of  this  kind, 
and  doubt  tlietr  occurrence. 

In  the  later  couree  of  phthisis  no  one  hesitates  to  refer  the 
bleeding  to  a  cavity,  although  the  injured  vessel  is  by  no  means 
always  found  when  an  autopsy  is  made  soon  after  the  occur- 
rence of  the  hemorrhage.  To  be  sure,  a  cavity  whose  size  need 
not  bear  a  direct  relation  to  the  quantity  of  blood  discharged,  is 
often  seen  tilled  with  remains  of  blood,  while  nowhere  else  is  any- 
thing like  the  suuk:'  amount  to  be  found.  But  the  blood  may 
disiippeur  very  rapidly  even  from  cavities,  as  I  have  seen  quite 
recently.  In  a  patient  with  consumption  who  died  only  two 
days  after  the  arrest  of  a  copimis  hemorrhage,  the  numerous 
cavities  of  various  sizes  and  all  the  ln'oiiclii  were  free  from  any 
bloody  coloration.  Hjemoptysis  stands  in  no  clear  relation  to 
the  course  of  phthisis.  It  may  be  absent  in  the  most  i-apid 
forms,  and  this  is  veiy  frequently  the  case;  or  it  may  recur 
many  limes  in  the  slowest,  as  is  also  not  uncommon.  In  the 
latter  case  the  patient  finally  comes  to  disregard  his  attacks ; 
he  becomes  accustomed  to  them,  as  do  also  those  about  him, 
and  the  medical  adviser  is  therefore  not  consulted.  Here,  also, 
the  more  severe  ha^moptyses  must  be  attributed  exclusively 
to  cavities.  Patients  may  live  to  old  age  with  such  cavities, 
recovering  with  lungs  essentially  unimpaired  from  the  successive 
hemorrhages,  which  only  rarely  exert  any  injurious  influence 
upon  the  course  of  the  disease,  or  endanger  life  by  direct  loss 
it  blood.  I  have,  how<n'er,  already  referred  to  the  fact  that 
the  vascular  rupture  may  be  due  to  the  occurrence  of  fresh 
processes  in  the  neighborhood  of  the  vepsel,  and  that  the  new 
outbreak  of  the  disease  may  thus  date  from  the  hemorrhage, 
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and  perhaps  alao    may  be    excited    by   the  decompositioa 
retained  blood. 

At  the  outset  of  the  disease,  when  reliable  symptoms  a^l 
wanting,  hemorrhage  is   to  be  regarded   as  a  very  inipor 
symptom ;  in  tlu.'  later  stages,  especially  in  olironic  cases,  it  juq 
be  comparatively  unimportant ;  it  is  rarely  dangerous  to  life. 

While  cough  and  expectoration  are  constant  symptoms  oCJ 
consumption,    and  haemoptysis  is  a   common  occurrenw?, 
patient,  on  the  other  liaud,  suffers  but  little  from  palm  in 
chest ;  at  least  the  more  severe  stabbing  ])ains  are  exceptioMi,! 
and  undoubtedly  depend  upon  complicatioa  with  acute  pleuri«/,  1 
or  perhaps  pneumothorax.     The  rarity  of  pain  is  remarkable,  in  « 
view  of  the  fact  that  adliesions  of  the  pleural  surfaces,  or  some 
other  product  of  pleural  intlammation,  are  never  absent.    And 
yet  it  is  undoubtedly  true  that  the  pleui*a,  and  not  the  pulr 
nary  parenchyma  itself,  is  the  source  of  the  pains  which  do  «"   .r 
in  affections  of  the  lungs.     Even  the  most  intense  hypenemit 
and  intlammation,  and  even  ulcerations  in  the  bronchial  mucooi 
meiubriine,  never  excite  actual  pain.     Yet  at   the  autopsy  in 
cases  of  consumption  we  always  find  evidences  of  previous  pka- 
ritis,   notwithstanding  the  slight  history  of  pain.    Thb  expe- 
rience is,  however,  not  confined  to  phthisis;  we  also  ven-n'JD 
meet  with  general  adhesion  of  the  pleural  surfaces,  and  waii 
various  thickenings  and  opacities  of  the  same  in  other  affw- 
tions,  where  there  has  been  no  complaint  of  pain  in  the  chert 
during  life,  and  the  same  tiling  occurs  in  the  case  of  the  periio- 
nt'uin.     Ou   the  other  hand,  some  patients  suffer  from  seven 
8labi>iiig  pains  in  the  chest,  and  when  pneumothorax  takes  place 
these  are  sometimes  ovenvhelming. 

Tlie  sensation  of  pain  must,  at  all  events,  depend  upon  tha 
rapidity  with  which  the  sensitive  nerve  fibre  is  excited,  and 
upon  the  number  of  fibres  affected.  In  most  cases  of  pbthisii 
however,  the  plenritis  is  chronic,  and  limited  to  places  of  smaD 
size,  beyond  which  the  extension  is  gradual.  Moreover,  it 
affects  in  the  first  place  the  apices,  the  very  locality  in  which  ihe 
irritated  pleura  is  most  protected,  and  the  respiratory  muTe- 
ments  and  cough  are  probably  least  likely  to  do  harm  by  the 
displacement  or  tearing  of  the  irritated  tissue,  in  consequenc 
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of  the  comparative  immobUity  of  these  parts.  In  sensitive 
persons,  however,  who  are  more  attentive  to  their  feelings,  com- 
plaints of  pain  are  not  infrequent,  and  probably  always  corre- 
epond  to  the  situation  of  the  pleuritis.  Independently  of  the 
cases  in  which  the  pleuritis  seems  to  be  the  precursor  of  the 
disease,  producing  sharp  pains  in  the  lateral  and  inferior  parts 
of  the  affected  side  before  any  other  symptoms  of  the  pulmo- 
nary affection  are  noticed,  tlie  first  sensations  of  pain  are  felt  in 
the  region  of  the  clavicle  and  scapula,  or  between  the  scapulse. 
r'Many  patients  describe  them  as  shooting  from  behind  forwards. 
They  are  increased  by  deep  respirations,  coughing,  pressure,  and 
percussion,  but  are  not,  as  a  rule,  insupportable,  and  usually 
they  do  not  interfere  with  the  breathing. 

At  a  later  period  pains  occur  further  down,  which  are  in- 
creased by  the  same  causes,  but  in,  this  case  also  no  friction 
flonnd  can  be  detected  on  auscultation. 

If  circumscribed  pains  of  this  character  be  increased  merely 
by  pressure  upon  the  intercostal  spaces,  this  fact  is  sufficient  of 

:lf  to  show  that  there  is  a  localized  pleuritis,  and,  in  con- 
ptives,  also  an  affection  of  the  parenchyma  of  the  lungs, 
ruee  in  these  patients  pleuritis  can  be  regarded  only  as 
secondary  to  parencliymatons  disease.  These  pleuritic  pains 
are,  moreover,  apt  to  be  mistaki-n  for  those  of  intercostal  neural- 
gia, which  also  occurs  in  phthisis,  and  in  some  cases  they  are 
r^arded  by  both  patients  and  physicians  as  rheumatic,  because 
they  frequently  change  their  position,  and,  when  situated  in  the 

Ir^on  of  the  shoulder,  are  increased  by  movements  of  the  arm. 
If  the  course  of  the  disease  be  interrupted  by  an  acute  and 
more  extensive  pleurisy,  the  pains  in  the  chest  become  more 
severe,  and  most  intense  when  the  pleurisy  is  excited  by  the 
oocorrence  of  pneumothorax.  In  the  latter  cases  the  pain 
begins  suddenly,  and  extends  over  a  large  portion  of  one  side 
pof  the  chest.  The  suffering  is  so  great  that  the  patient  appre- 
ttds  suffocation.  After  its  first  intensity  has  subsided,  the 
in  still  continues  for  some  time  so  severe  that  he  is  unable  to 
on  the  affected  side. 

Like  the  \nolent  pain,  dyspncea  is  also  one  of  the  less  com- 
an  symptoms  of  plithisis. 
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In  plithisis,  as  in  other  affections,  we  must  distingnish  b^ 
tween  dyspnoea  and  a  mere  increase  in  the  number  of  respi* 
tions,  because  these  two  symptoms  are  dependent  upon  diflaaJ 
causes,  and  are  not  ahvays  excited  simultaneously.  Bnt  hrt 
we  shall  have  to  consider  them  together. 

In  the  usual  course  of  the  disease  these  S3'mptom5  are  notiad 
only  to  a  moderate  degree,  although  the  pulmonary  affertioi 
may  be  quite  extensive.  But  if  tJie  frequency  of  the  wjjtin- 
tions,  so  fiir  as  it  is  determined  by  the  lungs,  depends  upon  r'^> 
irritation  of  the  extremities  of  the  vagus,  and  if  thedysps 
directly  proportioned  to  the  diminution  of  the  respiratoiy  sur- 
face (Traube),  we  ought  to  expect  these  symptoms  to  Iv  marh 
more  urgent.  The  explanation  may  lie  in  the  gradual  roaniw 
in  which  the  local  changes  take  place.  The  functional  dis- 
turbances which  arise  in  the  body  from  a  given  lesion  seem 
be  less  marked  the  more  slowly  the  latter  is  developed.  Pdci 
example,  when  a  pleuritic  effusion  forms  gradually,  and  fiflaDr 
comes  to  fill  one  side  of  the  chest,  compress  the  lung  compl-'t "Ir 
and  diminish  the  respiratory  surface  by  probably  one-half,  tb«« 
is  but  little  dyspnoea  and  but  a  slight  increase  in  the  iimnb« 
of  respli-a tions,  while  both  of  these  symptoms  are  very  mark«l 
when  a  pneumothorax  suddenly  occurs.  But  in  phthisis  tte 
comparative  freedom  from  dyspnoea  is  noticeable  only  so  luag 
as  active  exercise  is  avoided.  When  the  patient  keeps  ]K^rf««il,T 
quiet  in  bed  or  in  his  chair  the  respirations  are  but  diitbily 
more  frequent  than  normal,  even  in  the  later  stages  of  tlir  iii<- 
ease,  and  the  scaleni  can  scarcely  be  felt  to  contract  on  mspin 
tion.  But  as  soon  as  any  exertion  is  reqxiired,  the  br«iiiiinJ 
becomes  more  difficult,  and  the  patient  complains  of  oppne* 
sion  tiver  the  sternum.  Especially  after  repeated  parox)'sm-  "> 
cougliing,  or  on  going  up  stairs,  the  respirations  becomt;  merv 
frequent  and  urgent. 

But  as  soon  as  some  intercurrent  affection  of  the  respiratory 
organs  occurs  this  state  of  things  is  changed. 

If  the  bronchi  become  lilled  with  blood  or  serum,  or  if  pl^ 
tis,  pneumothorax,  cedema  of  the  lungs,  or  a  copious  erupri'* 
of  miliary  tubercles  take  place,  the  breathing  often 
more  rapid,  and  the  dyspncea  severe.    This  result  is  especa 
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it  to  be  produced  by  miliary  tubercles,  which  act  as  numerous 
j)oints  of  irritation  for  the  extremities  of  the  vagus,  and  yet 
diminish  the  respiratory  STirface  to  only  a  very  slight  extent. 

Fever  is  also  another  cause  for  increased  frequency  of  respi- 
ration. In  excitable  persons,  especially  in  children,  the  height 
of  the  fever  may  be  approximately  inferred  from  the  number  of 
respirations  during  sleep.  Consumptives  who  have  much  fever 
breathe  more  rapidly  than  normal,  and  in  many  cases  the  respi- 
rations are  for  this  reason  more  frequent  in  the  evening  than  in 
the  morning. 
1^  In  children  dyspnoea,  which  is  strikingly  periodical  in  char- 
acter and  is  associated  with  a  harsh  ringing  cough  occurring  in 
violent  paroxysms,  may  be  produced  by  the  pressure  of  enlarged 
bronchial  glands  upon  the  nerves  and  bronchi. 
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RWlien  the  etiology  of  the  disease  was  under  consideration, 
usion  was  made  to  the  causation  of  phthisis  by  an  abnormal 
configuration  of  the  thorax,  and  to  the  investigations  of  Freund, 
which  show  tliut  in  young  childreii  anomalies  of  the  first  ribs 
may  produce  a  narrowing  of  the  upper  portion  of  the  chest, 
and  thus  prove  injurious  to  the  apices  of  the  lungs  lying  behind 
these  parts. 

In  all  times  it  has  been  noticed  that  striking  alterations  in, 
the  form,  of  the  chest  were  especially  common  in  families  with 
a  strong  liereditaiy  predisposition  to  phthisis,  as  well  as  in 
patients  actually  suffering  from  the  disease.  These  alterations 
have  become  familiar  to  us  under  the  term  '■'"paralytic  thorax^'' 
the  chief  characteristics  of  which  are  that  the  chest  is  flattened, 
and  not  infrequently  elongated  in  its  vertical  dimensions. 

The    most    striking    feature    is    the    small    sternovertebral 

kmeter.    This  is  so  marked  that  it  can  be  detected  by  merely 

oking  at  the  profile  of  the  chest.     As  we  possess  no  exact 

Miates  in  regard  to  what  constitutes  an  abnormally  great  or 

abnormally  small  diameter,  nor  in  regard  to  the  infiuence  of 

\  size,  sex,  and  part  of  the  chest  examined  in  modifying  these 

leasurements,  it  is  obvious  that  numerical  calculations  made 
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be  narlfiw  for  the  purpose  of  describing 


kas,  on  the  whole,  a  drooping  appearance; 
and  often  proaent  a  contrast  to  those  of  i 
;  tko  inlarcoatal  spaces  are  broad  and  iaif 
tnatenal  hollows  depressed,  and  the 
t.  The  manubrium  stemi  is  bent  back- 
at  ib»  insertion  of  the  second  ribs  the  well- 
LoidoneL  Since  the  narrowing  affects  chi^flj 
tke  wpper  parts,  tfe  lower  portions  of  the  chest  appear  relatirelj 
V.  one  is  struck  with  the  projection  of 
and  aoMrtiaies  with  the  fiat  and  perhaps  concave  fom' 
«C  tib»  snpn-  and  nba^innous  fosste.  The  pathological  appear 
anre  is  esffl  futiier  lie%hCeiied  bj  the  long,  attenuated  shape  ot^ 
the  neck,  aztd  by  the  depressed  and  rounded  shoulders. 
kead  talis  sonen^at  ftvwazd,  and  the  spine  sinks  so  as  to 
al|g)itljr  oonTex  backwards. 

The  chest  in  phthisis  not  only  presents  the  characters  fthore 
meiitioned.  but  in  general  its  defective  development  contrasia 
stztkingtr  with  that  of  the  rest  of  the  body. 

In  &ct'cH>e  is  often  surprised  at  the  small  dimensions  of 
chest  in  men  who  appear  almost  robust  when  clothed,  and  aUo 
at  the  poor  development  of  the  muscles  of  the  chest  as  compawd 
with  thoee  of  other  regions.  Not  infrequently  a  thick  layer  o( 
felt  conceals  this  defect,  but  a  careful  examination  will  probably 
detect  it.  A  woman,  who  weighed  two  hundred  pounds,  and 
whos^  brothers  and  sisters  were  said  to  have  aU  been  equally 
colossal,  presented  herself  at  the  clinic  for  examination  on 
aco'^unt  of  hjemopty^s.  She  stated  to  me  that  she  had  had 
a  slight  cough  for  only  a  few  weeks,  and  yet  she  had  already 
lost  forty  pounds  in  weight.  Although  her  external  appearenw 
made  it  improbable  that  she  had  consumption,  yet  on  exposb^ 
her  chest,  one  could  easily  see  that  the  configuration  was  strik- 
ingly defective,  and  the  stemo-vertebral  diameter  small.  The 
elevation  movements  of  the  upper  parts  were  very  unsatisfac- 
tory, but  no  other  signs  were  discovered  on  examination,  except 
prolonged  expiration  over  the  upper  portion  of  the  left  luDfr 
She  finally  met  the  same  fate  as  her  brothers  and  sisters. 
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Besides  this  general  deviation  from  the  normal  form,  a  condi- 
tion  which  ruaj  be  regarded  both  as  a  cause  and  as  a  symptom  of 
apex  disease,  there  are  also  inequalities  in  the  corresponding  por- 
tions of  the  chest  on  the  two  sides,  more  particularly  in  the  upper 
parts,  where  the  lesions  are  the  most  common.  Very  often  the 
depression,  both  above  and  below  the  clavicle,  is  more  marked, 
and  the  anterior  upper  surface  more  sunken  on  one  side  than 
on  the  other.  These  inequalities  are  most  noticeable  when  tlie 
underlying  upper  lobes  of  the  lungs  have  become  shrunken, 
either  from  the  development  of  cirrhotic  tissue,  which  ia  the  main 
cause,  or  from  a  combination  of  this  condition  with  cavities. 

Lnsepaxably  connected  with  these  diiferences  in  the  configura- 
tion of  the  chest  are  the  anomalies  in  mooemejii;  but  these  can- 
not always  be  detected  witliout  certain  precautions.  They  may 
not  be  noticed  in  ordinary  quiet  breathing,  but  when  the  patient 
is  made  to  respire  deeply,  the  excursions  of  the  upper  ribs  are 
then  seen  to  be  defective,  and  unequal  on  the  two  sides.  \Vhen 
the  spinal  column  is  normally  straight,  a  diminished  and  more 
tardy  elevation  of  one  infra-clavicular  region  indicates  a  morbid 
condition  of  the  upper  lobe.  Sometimes  the  awkwardness  of 
the  patient  prevents  a  satisfactory  examination,  but  this  diffi- 
culty can  generally  be  overcome.  Many  patients,  when  they 
voluntarily  take  a  long  breath,  raise  their  shoulders,  and  con- 
tract other  muscles  in  such  a  way  that  it  is  difficult  to  form  any 
opinion  in  regard  to  the  elevation  movement  of  the  upper  and 
anterior  part  of  the  chest.  In  such  cases  the  respiratory  move- 
ments may  be  increased  involuntarily  by  making  the  patient 
walk  up  and  down  the  room,  cough  a  few  times,  etc.  This 
imperfect  and  unequal  elevation  of  the  upper  chest  wall  is  often 
Been  more  clearly  when  the  patient  ia  examined  by  looking  at 
him  from  above  while  he  is  in  a  sitting  posture.  I  regard  these 
signs  as  very  important,  and  I  do  not  recollect  a  single  case,  in 
which  the  apices  were  found  in  a  normal  condition,  or  remained 
so,  when  the  elevation  movement  was  much  diminished,  or 
unequal  on  the  two  sides.  I  think  it  would  be  desirable,  there- 
fore, if  we  possessed  some  easy,  practicable  method,  by  which 
the  amount  of  expansive  movement  might  be  expressed  with 
numerical  exactness,  instead  of  being  guessed  at.  Such  a  method 
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would  also  enable  ns  to  form  an  opinion  in  regard  to  the  pro- 
gress of  a  curative  process,  and  as  to  whether  the  gymnastic 
exercise,  or  change  of  climate  which  had  been  adopted  in  the 
case  of  young  persons  with  badly  developed  chests,  had  been  of 
any  real  service.  Callipers  are  not  adapted  to  this  purpose, 
while  the  cyrtometer  of  Woillez  is  not  suitable  for  application  to 
the  upper  part  of  the  thorax,  and  gives  no  information  in  regard 
to  the  inspiratory  excursions.  The  spirometer  does  not  indicate 
whether  the  upper  parts  of  lungs  are  receiving  more  air,  and  the 
various  apparatus,  which  have  been  devised  to  answer  as  stetho- 
graphs,  either  register  inaccurately,  or  are  too  complicated  for 
the  practising  physician. 

In  consumption  the  results  obtained  hy  palpation  are  unim- 
portant, except  in  connection  with  the  complications  of  the 
disease.  This  sign  is,  however,  valuable  as  an  aid  to  inspection. 
If  the  patient's  clothes  fit  loosely,  palpation  will  enable  us  to 
form  a  fair  estimate  in  regard  to  the  symmetry  and  amount  of 
the  inspuutory  expansion  of  the  upper  parts  of  the  chest.  For 
this  purpose  both  hands  should  be  placed  upon  the  shoulders 
of  the  patient  in  such  a  way  that  the  thumbs  lie  anteriorlj 
panillel  to,  and  underneath  the  clavicles,  with  the  other  fingers 
downwards  over  the  scapulae,  while  the  patient  is  told  to  take  a 
full  breath. 

Over  condensations,  palpation  beneath  the  clavicle  or  in  the 
supraspinous  fossa  often  detects  an  increase  of  vocal  fremitos, 
which  is  generally  most  distinct  over  cavities.  When  the  ante- 
rior border  of  the  left  upper  lobe  is  infiltrated,  the  closure  of  the 
semilunar  valves  of  the  pulmonary  artery  can  be  felt.  In  com- 
plicating pleurisy  a  rubbing  movement  may  be  detected ;  in  pleu- 
ritic eflfusion  and  in  pneumothorax  the  fremitus  is  absent,  etc. 

All  these  signs  obtained  by  inspection,  percussion,  and  men- 
suration are  in  many  cases  clearly  marked  even  at  the  outset  of 
the  disease ;  but,  as  might  be  expected,  they  become  still  moK 
striking  in  the  later  stages,  when  the  morbid  conditions  upon 
which  they  depend  have  increased.  These  methods  of  exam- 
ination are  also  especially  valuable  in  enabling  us  to  judge 
whether  the  case  is  progressing  to  a  cure. 

In  health  the  percussion  note  over  the  anterior  and  upper 


INSPECTION   OF  THE  THORAX.  536 

pcut  of  the  chest  is  clear  and  fudh  It  may  also  be  heard  for 
four  or  five  centimetres  above  the  clavicle  on  each  side  of  the 
neck,  and  in  this  situation  is  usnally  somewhat  less  loud  than 
it  is  under  the  clavicles.  In  the  first,  second,  and  third  inter- 
costal spaces  towards  the  axilla  the  sound  is  duller,  in  conse- 
quence of  the  thick  muscular  layers.  It  is  also  somewhat  diiU 
in  the  supraspinous  fossil  and  the  inter-scapular  regions,  but 
over  the  scapula  the  duluess  is  still  greater. 

In  phthisis  the  percussion  sound  will  natwally  present  all 
shades  of  dulness,  according  to  the  amount  of  subjacent  pul- 
monary tissue,  which  is  void  of  aLi\  and  in  proportion  to  the 
nearness  of  this  tissue  to  the  surface.  The  intervention  of 
pleuritic  deposits  of  much  thickness  wiU  also  have  a  modifying 
effect.  So  also  the  pi*esence  of  local  emphysema,  tense,  or  con- 
tract^^d  tissue,  or  cavities  of  suiRcient  size  will  produce  aU  the 
transitions  from  a  non-tyrapanitic  to  a  t}^inpanitic  note.  Such 
a  cavity,  if  it  have  thin  walls,  and  be  situated  near  the  surface, 
gives  a  "clapping  (klatschende)  sound,"  the  bruit  de  pot  fele. 
In  pneumothorax  the  noto  has  a  metallic-tympanitic  quality. 

In  a  word,  the  sounds  which  are  developed  during  the  course 
of  phthisis,  either  in  the  same  patient  or  in  a  series  of  cases, 
present  all  possible  variations  in  quality.  Percussion  also  very 
often  excites  fibrillar  muscular  spasms,  especially  in  the  pectoi-al 
muscles ;  a  sign  of  common  occiurence  whenever  the  nutrition  is 
much  impaired. 

Corresponding  to  the  lesion,  which  is  most  frequently  pres- 
ent,  the  most  common  altei-ation  in  the  percussion  note  is  a 
moderate  dulness  over  the  affected  side  both  anteriorly  and 
posteriorly.     This  dulness  is  ordinarily  noticed  on  one  side  only, 
or  is  more  marked  on  one  side  than  on  tlie  other.     Complete 
dulness,  as  it  occurs  in  croupous  pneumonia  of  the  upper  lobe, 
is  very  rare  in  phthisis.     Even  when  the  sound  is  most  dull,  it 
8  still  modeiutely  resonant,  and  since  in  most  cases  there  is 
,  gradual  formation  of  cavities,  or  of  emphysematous  groups  of 
'eaicles  surrounding  the  cicatrized  spots,  and  a  continuous  con- 
faction  of  the  cicatrices  themselves,  the  note  again  acquires  its 
'   clear  quality,  and  in  the  later  stages  of  the  disease  not  infre- 
qtiently  becomes  tj-mpanitic. 
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In  many  cases  the  first  change  noticed  in  the  percussion  not«. 
is  that  it  does  not  reach  as  high  above  the  clavicle  as  it  shoa]d,i 
and  when  this  condition,  as  verified  by  auscultation,  isfouBd 
to  exist  on  one  side  and  not  on  the  other,  the  sign  is  very  signi- 
ficant. The  affected  apex  sinks  down  so  as  to  occupy  less  than 
its  normal  space,  and  sometimes  the  sound  elicited  over  it  does 
not  rise  more  than  from  two  and  a  half  to  three  centimetiw 
above  the  clavicle.  This  diminution  in  the  volume  of  the  apex 
may  however  be  produced  by  a  shrinking  process,  which  hu 
long  since  terminated,  as  well  as  by  recent  disease,  and  conse- 
quently this  sign  taken  by  itself  is  tindecisive. 

The  more  eictensive  the  parts  wMch  are  devoid  of  air,  the 
more  marked  the  dulness.  The  greatest  amount  of  condensi- 
tioa,  however,  takes  place  in  cirrhotic  degeneration,  the  chronic 
pneumonia  proper,  in  which  the  phtliisical  process  terminates 
in  the  development  of  connective  tissue,  that  is,  in  the  form  of 
consumption  which  has  the  most  favorable  prognosis;  henw 
the  most  striking  alteration  in  the  percussion  note  over  tljt> 
upper  part  of  the  chest  does  not  correspond  to  the  most  dan- 
gerous amount  of  disease  ;  but,  on  the  other  hand,  it  might 
almost  be  said  that  a  considerable  d^ree  of  dulness  is  an  aus- 
picious omen. 

Besides  this  lowered  position  of  the  apices  of  the  lungs,  per- 
cnssioii  shows  also  that  in  very  many  cases  the  first  dulness  is 
to  be  detected  in  the  supraspinous  fossa,  because  the  infiltra- 
tion is  usually  situated  more  towards  the  posterior  surfuoe  of 
the  lung,  while  the  anterior  parts  do  not  become  affected  until 
later.  During  the  existence  of  hiemoptysis,  it  is  advisable 
ettlier  to  percuss  very  gently,  or  to  avoid  percussion  altogether, 
as  there  is  nothing  special  to  be  gained  by  it. 

As  there  is  no  percussion  sound  which  is  characteristic  ct 
plithisis,  so  there  is  no  pathognomonic  auscultatory  sigiL  Now 
that  Liii'iinec's  discovery  in  181C'  and  Avenbrugger  s  percussion, 
as  perfected  by  Piorry,  have  been  naturalized  on  Ghjrman  soil 

'  Tniit<5  de  ranscalt.,  4  edit.  Paris,  1837,  p.  10.  The  allusion  is  to  hia  d»ocn«T, 
ftt  thia  date,  of  mediate  aascultation  by  means  of  paper  rolled  into  the  foim  of  tcTfi*- 
dcr.  and  applied  over  the  cardiac  rpgion  of  a  yoiing  woman,  in  whose  cm«e  pewiMB* 
and  palpation  were  of  no  ayoil  oa  account  of  the  great  degree  of  Satneas^ — Tb. 
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by  a  Scodfi,  it  is  to  be  supposed  that  German  pliysi«ians  no 
longer,  like  the  French,  require  definite  signs  for  different  dis- 
eases, and  that  they  are  all  aware  of  the  fact  that  the  physical 
agns  derived  from  auscultation  can  be  produced  only  when  the 
necessary  conditions  are  present,  and  that,  these  being  present, 
the  former  will  not  fail  to  be  found ;  in  other  words,  that  it  is 
pilot  the  disease  but  the  condition  of  the  parts  which  is  disclosed 
the  physical  signs.  To  utilize  these  results  of  percussion 
auscultation  so  as  to  be  able  to  recognize  the  special  dis- 
in  the  organs  examined,  is  a  matter  of  judgment,  of  skill, 
of  estimation  by  comparison,  and  also  of  knowledge  and  stud}'. 

As  was  said  of  the  percussion  signs,  so  it  may  also  be  said 
of  those  of  auscultation,  that  they  present  every  possible  varia- 
tion during  the  course  of  phthisis,  because  all  the  conditions 
necessary  for  the  occurrence  of  the  whole  lunge  of  auscultatory 
phenomena  in  the  respiratory  organs  are  to  be  found  ])iirtly  in 
the  broncliial,  parenchymatous,  and  pleuritic  lesions,  wliich  are 
the  direct  result  of  the  disease,  and  partly  in  the  pneumonia  and 
pleuritic  effusion,  which  occur  as  complications. 

In  a  disease  which,  like  consumption,  usually  begins  insidi- 
ously, and  whose  lesions  almost  always  consist  of  numerous 
small  scattered  processes ;  in  a  disease,  moreover,  in  which  our 
hope  of  success  lies  in  early  treatment,  it  is,  of  course,  exceed- 
ingly important  that  the  first  abnormal  signs,  howi'ver  int'(Hi- 
eiderable,  should  receive  attention ;  and  these  signs  should  be 
sought  for  where  our  pathologico-anatomical  experience  has 
shown  that  the  first  changes  in  consumption  take  place,  viz.,  In 
the  upper  lobes  and  especially  in  the  apices. 

In  the  healthy  lung,  wherever  there  is  vesicular  paronchymii, 
which  is  expanded  by  inspiration  and  collapses  on  cxjiirultnn, 
the  inspiratory  sound  is  heard  as  a  vesicular,  proktngt'fl  mur- 
mur, while  the  expiratory  sound  is  of  shorter  duration,  ami  lias 
a  gentle  blowing  quality.  Wherever  the  air  is  contaimnl  wiiliin 
rigid  walls,  as  in  the  trachea  and  largn  brttnrhi,  tln'  bri'!iflilii« 
is  generally  bronchial  in  character  both  on  iiisj)initi(>n  iiinl  «'X|ii- 
ration.  Bronchial  breathing  is  abo  normally  In-unl  Ijcljind  t.lui 
manubrium  sterni,  and  over  the  njw"  ••  ons  oi  tJn'  iiili"rMni|)- 
nlar  regions,  situations  o  Imonnry  juir^ti 
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chyma,  but  by  the  trachea  and  the  two  large  bronchi.  Moi^ 
over,  even  when  the  apices  are  healthy,  the  space  which  tht?T. 
occupy  and  their  position  are  subject  to  variations,  because  tbe 
lungs  are  not  inflexible  organs  fixed  at  all  points.  In  these 
upper  portions  the  position  of  the  rigid  bronchial  tabes  along- 
side of  the  pulmonary  parenchyma  supplies  conditions  for  the 
production  of  two  different  sounds.  Can  these  sounds,  when 
heard  simultaneously,  lose  their  twofold  character,  and  coalesce 
into  a  third  sound ;  and  is  it  possible,  and  if  so,  under  wliat 
circumstances,  for  one  sound  to  overpower  the  other  withoat 
the  presence  of  morbid  changes  ? 

Questions  such  as  these  are  naturally  suggested  by  the  fact 
that,  even  in  persons  with  perfectly  healthy  apices,  deviations 
from  the  normal  respiratory  murmur  are  not  infrequently  noticed 
at  some  distance  from  the  situation  occupied  solely  by  the 
trachea  and  bronchi. 

The  rigJit  supraspinous  and  supraclavicular  fossse  are  the 
special  locations  in  which  uncertain  or  bronchial  respiration 
may  occur  under  normal  circumstances,  and  it  is  generally 
acknowledged  to  be  unsafe  to  draw  any  conclusion  from  these 
signs,  when  they  are  heard  only  in  these  situations,  and  there  is 
no  other  evidence  of  pulmonary  lesion.  Every  one  knows  that 
these  anomalies  are  most  fi'equently  met  with  in  thin  persons; 
they  occur  also  in  the  aged,  but  this  is  a  fact  of  less  significance 
in  connection  with  phthisis.  When  an  abnormally  loud  sound 
is  ])roduced  in  the  upper  respiratory  organs,  it  may  interfere 
with  the  detection  of  the  vesicular  murmur,  which  still  takes 
place  in  the  apices.  The  beginner  should  bear  in  mind,  there- 
iowi,  that  the  awkwardness  of  the  patient  or  the  existence  of 
disease,  e.g.,  in  the  larynx,  may  hinder  his  forming  an  opinion 
as  to  the  condition  of  the  apex.  Moreover,  it  often  happens 
that  the  sounds  in  the  apices  are  enfeebled  in  consequence  of 
the  imperfect  expansion  of  these  parts  by  the  respiratory  move- 
ments, as  is  especially  the  case  in  the  defective  training  of  the 
chest  previously  described. 

These  sources  of  error  being  avoided,  the  first  deviation  from 
the  normal  character  of  the  respiratory  murmur  is  a  prolonga- 
tion and  roughening  of  the  expiratory  sound.    Foumet  and 
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others  have  even  gone  so  far  as  to  give  the  numerical  ratios 
between  the  lengths  of  the  inspiratory  and  expiratory  sounds, 
which  are  indicative  of  apex  disease.  Presently  the  inspiration 
becomes  harsher,  and  after  a  while  loses  its  murmuiing  char- 
acter ;  then  the  expiration  acquires  a  bronchial  blowing  qual- 
ity, and  finally,  when  the  changes  become  more  marked,  this 
is  noticed  in  both  the  inspiratory  and  expiratory  sounds.  This 
successive  order  of  changes  represents  the  gradual  transition  of 
the  parenchyma  from  an  aerated  to  a  non-aerated  condition,  and 
phthisis  is  the  disease  of  all  others  in  which  each  step  of  this 
process  can  best  be  traced. 

Prolongation  of  the  expiratory  sound,  and  an  indistinctness 
(uncertainty)  of  the  inspiratory  munnui'  are  therefore  to  be  re- 
garded as  the  first  changes.  To  these  signs  may  be  added  also 
the  difference  in  the  strength  of  the  respuatory  murmur  as  com- 
pared with  that  heard  in  the  immediate  neighborhood,  or  in  the 
corresponding  region  on  the  opposite  side  of  the  chest.  If  such 
inequalities  are  found  to  be  permanent,  and  are  not  removed  by 
coughing  and  deep  inspimtion,  the  sign  deserves  attention  as  an 
eaiiy  indication  of  disease. 

Another  sign  of  equal  significance  is  the  jerking  respiration, 
in  which  a  vesicular  inspiratory  murmur  is  heard,  which  is 
divided  into  several  parts  by  short  abrupt  pauses.  The  sound 
is  in  reality  an  interrupted  vesicular  respiration,  and  is  very 
often  noticed  in  persons  who  afterwards  becOme  consumptive; 
or  as  the  first  abnormal  change  on  the  healthy  side  in  phthisical 
patients,  who  have  hitherto  presented  unmistakable  auscul- 
tatory signs  on  one  side  only  ;  or  on  the  diseased  side  as  an 
indication  of  extension  of  the  disease  downwards.  As  to  the 
causation  of  this  sign  it  is  doubtful  whether  it  is  a  sort  of  fiic- 
tion  sound  produced  by  subpleural  nodules,  which  interfere 
with  the  free  movement  of  the  pulmonary  over  the  costal  pleura, 
or  whether  the  bronchi  are  compressed  by  small  scattered  tuber- 
cles or  inflammatory  masses  of  tuberculous  (broncho-pneumonic) 
origin  in  such  a  way  that  at  the  beginning  of  the  inspiratory 
expansion  the  air  is  unable  to  force  its  way  through  the  tubes, 
but  finally  succeeds  as  the  expansive  movement  progresses ; 
these  different  moments  of  time,  in  which  the  ah  alternately  fails 
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to  enter,  and  then  enters  the  pulmonary  lobules,  being  recc 
by  the  ear.    The  existence  of  this  sound  is  generally  acknoi 
edged ;  its  significance  of  the  existence  of  very  minute  cl 
in  the  pulmonary  parenchyma  is  very  probable,  and  its 
TviKe  in  consumptives  in  situations  where  unmistakable 
chymatous  changes  are  subsequently  found,  undeniable!. 

Of  equal  and  perhaps  greater  importance  are  the 
rales  which  are  heard  dmijig  the  early  part  of  the  disease  in 
supraspinous  and  supraclavicular  fossffi.  In  many  cases 
rales  cannot  be  detected  in  ordinary  breathing,  but  only  aiiet 
the  patient  has  coughed,  and  they  are  often  so  insignificant  ud 
60  transitory  that  the  unskilled  obsijrver  often  overlooks  than. 
Whether  they  are  due  to  fluid  in  the  bronchi,  or  to  an  alternate 
adhesion  and  tearing  apart  of  the  bronchial  walla,  is  a  qnegtion 
yet  to  be  determined;  but  the  point  is  one  of  little  practical 
importance.  At  the  outset  of  the  phthisical  process  these  two 
conditions — changes  in  the  broncliial  walls  and  fluid  within  the 
tubes— are  probably  always  both  present.  In  accordance  with 
the  old  ideas  in  regard  to  the  crackling  rales,  it  was  formerly 
held  that  when  a  catarrh  is  limited  to  the  apex  it  depends  upon 
affections  of  the  parenchyma,  and  therefore  points  secondarily 
to  phthisis,  and  the  same  significance  ia  attached  to  these  riles 
to-day.  Still  another  auscultatory  sign,  from  which  an  abocr- 
raal  condition  of  the  apex  may  be  inferred,  is  the  existence  of  % 
systolic  murmur  in  the  sttbclanian  artery  an  tJu  ejected  iidt, 
I  liave  already  referred  to  this  point  in  another  place-' 

The  subclavian  artery  lies  transversely  in  front  of  the  apex  of 
the  left  lung,  where  the  latter  rises  above  the  clavicle,  and  for 
about  an  inch  it  runs  over  the  anterior  surface  of  this  projecting 
portion  so  close  to  the  pleural  sac  that  it  appears  to  be  attached 
to  tlie  parietal  layer.  It  is  very  probable,  therefore,  that  when 
the  pleural  siufaces  in  this  neighborhood  have  become  adherent 
to  each  otlier  the  shrinking  of  the  apex  may  produce  a  bendoig 
or  alteration  in  the  direction  of  the  subclavian  artery,  and 
that  this  is  especially  likely  to  occur  when  the  respiratory  move- 
ments are  more  active  than  usual.     Now,  when  an  elastic  tnbe^ 

'  See  also  Friedrich^s  Herzkrankhciten,  and  Oerhardt,  Lehrbach  der  AoJCwttiHi*- 
1,  Aufl.,  S.  173. 
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through  wliictL  a  cmrent  is  flowing,  is  narrowed  at  any  point,  a 
murmur  is  produced ;  in  fact  Kiwisch  has  supposed,  though  of 
course  incorrectly,  that  the  vascular  murmurs,  such  as  the  pla- 
cental murmur  and  the  ansemic  murmur  (Nonnengeriiusch),  are 
to  be  referred  to  a  compression  and  narrowing  of  the  different 
arteries  (carotid,  epigastric) ;  but  however  this  may  be,  one  can 
at  any  time  produce  a  systolic  murmur  for  himself  by  compress- 
ing an  arterial  branch  of  some  siae.  Such  a  systolic  mumiur  is, 
however,  often  heard  over  the  clavicle,  without  there  being  any 
disease  of  the  apex.  It  is  very  common  in  ansemic  persons, 
especially  in  those  who  are  chl orotic,  and  in  sucli  cases  it  is  also 
noticed  that  the  sound  varies  with  the  respiratory  movements  ; 
that  is  to  say,  it  increases  during  inspimtion,  and  becomes  more 
feeble  during  expii-ation,  or  it  cannot  be  heard  at  all  except  at 
the  end  of  a  deep  inspiration.  But  when  the  subclavicular  mur- 
mur depends  upon  disease  of  the  apex,  the  reverse  is  the  case. 
In  cases  where  the  shrinking  of  the  apex  could  be  demonstrated 
in  other  ways,  I  have  found  that  the  sound  is  always  loudest 
during  expiration,  or  only  at  the  end  of  the  expiration.  Conse- 
quently when  a  systolic  murmur,  which  is  heard  in  the  sub- 
clavian region  or  at  the  outer  half  of  the  supraclavicular  fossa, 
is  detected  onhj  during  expiration,  or  become.'!  louder  at  that 
time^  I  regard  it  as  evidence  that  the  pleural  surfaces  of  the 
apex  of  the  lung  on  that  side  have  become  adherent. 

As  the  pulmonary  disease  advances,  the  bronchial  breathing 
and  the  bronchophony  over  the  upper  lobes  become  clearer  and 
clearer,  and  when  cavities  are  present  both  of  these  sounds 
gradually  acquire  an  amphoric  echo.  If  cracltling  rales  are 
heard,  they  gradually  become  sibilant,  at  first  only  in  single 
hiibbles  and  then  In  all.  Tlie  size  of  the  bubbles  increases,  and 
the  rales  become  unequally  vesicular  and  sibilant  ;  but  their 
abundance  varies  extremely  in  the  same  patient  at  diffenmt 
times.  When  a  true  intermission  in  the  phthisical  process  takes 
place,  the  rales  become  more  scanty,  and  may  disappear  entirely 
for  some  time  ;  but  they  again  increase  and  often  extend  further 
downwards  when  a  renewed  attack  or  an  intercurrent  mflannna- 
ion  of  the  bronchial  mucous  membrane  occurs. 

Not  infrequently  the  most  marked  abnormal  auscultatory 
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signs  are  to  be  detected  nndemeath  the  spine  of  the  scapnk,  ct 
about  the  middle  of  the  shoulder-blade.  This  is  to  be  explained 
by  the  fact  that  very  often  the  morbid  process  is  more  advanced 
in  the  upper  part  of  the  lower  lobe  than  in  the  lower  portion  ol 
the  upper  lobe.  In  many  persons  the  apex  of  the  lower  lobe 
occupies  a  very  high  position,  as  high  as  the  spine  of  the 
scapula,  especially  on  the  left  side. 

When  the  cavities  have  become  larger,  and  especially  when 
they  are  situated  superficially,  we  not  infrequently  hear  also 
what  has  been  described  by  Seitz'as  "metamorphic  respira- 
tion" (metaraorphosirende).  I  had  always  supposed  that  this 
sound  was  generally  known,  because  I  had  been  familiar  with  it 
since  my  course  of  instruction  in  auscultation  under  Traube  in 
1845,  and  had  very  often  demonstrated  it  to  my  pupils,  always 
stating  to  them  that  it  was  Laennec's  "  souffle  voile.*  And  yrf 
I  see  that  Laennec's  description  of  the  latter,  and  of  the  con- 
ditions under  which  it  is  heard,  do  not  quite  conform  to  the 
character  of  this  sound.  At  all  events  it  is  very  characteristic, 
and  must  certainly  be  regarded  as  one  of  the  most  useful  signs 
of  a  cavity. 

If  the  cavity  be  of  very  large  size,  extending  from  the  apei 
of  the  lung  almost  to  the  base,  by  the  coalescence  of  several 
cavities,  metallic  tinkling  may  also  be  heard.  Tliis  sound  is 
generally  hoard  only  in  pneumothorax,  because  it  is  necessary 
for  its  production  that  the  cavity  should  be  very  large  and 
should  have  solid  walls — conditions  which  very  seldom  occur 
except  in  this  affection. 

Moreover,  the  movements  of  the  heart  may  produce  muminrs 
in  a  cavity  situated  near  that  organ,  or  the  cardiac  sounds  may 
acquire,  under  these  circumstances,  a  strikingly  sibilant  and 
reverberating  chai-acter.  Probably,  also,  vascular  murmurs  of 
a  different  origin  may  arise  in  such  cavities,  and  become  audible 
in  consequence  of  the  reverberation.' 

Sometimes  it  is  possible  to  ascertain  the  shape  of  the  cavity. 
If  the  longest  diameter  of  the  latter  be  from  above  doTnwaids, 

'  DeutBchos  Arch.  f.  kl.  Med.,  I.,  S.  292. 

»  L.  c.  Vol.  I.  p.  70. 

'  Gcrliardt,  Lchrbuch  der  Auscultation,  S.  173.    Bartett,  Deataches  Arch.,  Bd.  VL 
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the  percussion  sound  changes  according  to  the  position  of  the 
patient,  whether  he  is  sitting  or  lying  down  (Gerhardt). 

The  subject  of  spirometry  has  already  been  alluded  to,  and 
the  description  which  has  been  given  of  this  method  of  diagnosis 
shows  that  it  may  be  made  available  in  the  beginning  of  the  dis- 
ease. If  a  pei-son  who  has  been  coughing  for  some  time,  and  is 
suspected  to  have  phthisis,  but  presents  none  of  the  above  signs 
of  apex  disease,  be  found  not  to  have  the  normal  minimum  of 
vital  respiratory  capacity  which  belongs  to  his  weight,  size,  and 
age,  but  rather  to  fall  about  500  C.C.  below  the  same  on  re- 
I)eated  experiments,  this  fact  increases  our  suspicion ;  on  the 
other  hand,  our  fears  will  be  allayed  if  he  attain  more  than  tliis 
minimum. 

Quite  recently  Waldenburg '  has  employed  pneumatometry  in 
cases  of  phthisis,  and  has  found,  as  might  have  been  expected, 
that  both  the  inspiratoiy  and  the  expiratory  pressure  are  below 
the  normal.  The  insufficiency  of  the  latter  is,  however,  much 
less  than  that  of  the  former ;  tliis  relation  being  the  reverse  of 
that  which  is  found  in  emphysema,  where  the  insufficiency  of 
the  expiratory  pressure  is  greater  than  tliat  of  tlie  inspiratory. 
Waldenburg  hopes  that  this  fact  will  be  a  valuable  aid  in  dis- 
tinguishing phthisis  from  bronchial  catarrh. 

Laryngeal  Symptoms. 

The  functional  derangements  of  the  larynx  in  phthisis  wUl  be 
considered  here  only  in  a  general  way,  because  the  subject  of 
the  first  appearance  and  further  develo])ment  of  tuberculous  dis- 
ease in  these  parts,  as  studied  especially  by  direct  inspection, 
has  been  presented  in  detail  elsewhere. 

Aside  from  the  cough,  which  may,  of  course,  be  caused 
partly,  and  in  some  cases  chiefly,  by  the  laryngeal  affection, 
when  the  latter  exists  as  a  complication  of  phthisis,  the  only 
oth(^r  local  symptoms  to  be  considered  are  the  altf^mtions  in  the 
voice,  the  signs  of  laryngeal  stenosis,  and  the  imperfect  closure 
of  the  larynx  during  the  act  of  swallowing. 

Hoarseness  of  the  voice  and  cough  are  very  frequent  sj^mp- 

■  Berliner  klin.  Wocbenschr.,  1801,  S.  541. 
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toms.    As  it  is  often  noticed  very  early,  indeed  before  any  cbeit  i 
symptoms  occur,  and  becomes  more  and  more  prominent  ani 
severe  as  the  disease  advances,  it  attracts  the  attention  of  t}»\ 
patient  and  of  those  about  him.     Very  naturally,   therefofe, 
laryngeal  consumption  is  regarded  by  the  public  as  a  spticial  i 
form  of  the  disease.     This  view  has  always  been  held  by  phya- 
cians  also,  and  is  still  held  at  the  present  time  ;  that  is.  so  l«r ' 
as  believing  that  the  first  sjonptoms  of  phthisis  sometimes  nub ' 
their  appearance  in  the  larynx.    This  question,  however,  is  vay 
much  the  same  as  the  similar  one  in  regard  to  hsemoptysis ;  it  b 
impossible  to  get  at  the  truth,  because  we  are  entirely  unable  to 
fix  the  exact  time  when  the  pulmonary  disease  begins,  and  the 
latter  may  exist  a  long  time  without  any  symptoms. 

There  is  no  doubt,  however,  as  to  the  incorrectness  of  the 
French  view,  that  the  lar}ngeal  affection  is  produced  originally 
by  infection  from  substances  coming  from  the  lungs.  On  the 
contrary,  it  is  more  probable  that  infecting  material  is  carried  | 
downwards  fi'oni  ulcerating  surfaces  in  the  larynx. 

Hoarseness  does  not,  however,  always  depend  \ipon  tnberca- 
lous  disease  of  the  mucous  membrane  ;  it  may  result  also: 
acute  or  chronic  catarrh  without  ulcerations,  a  cause  wluch 
be  only   temporary.      Not  infroquently  Si/philitic  ulceratioM' 
occur  in  consumptives,  or  thore  may  be  mixed  forms  of  ulcer- 
ation, the  exact  nature  of  which  it  is  very  difficult  to  recc^niie. 

Tlin.t  laryngeal  and  pulmonary  syphilis  may  run  its  course 
under  the  form  of  phthisis,  is  unquestionable.  The  infiltririan 
of  the  apices  may  be  of  a  s\-philitic  nature,  and  the  affection 
may  hasten  to  a  rapidly  fatal  termination  with  hectic  fever,  oril 
least  the  patient  may  be  brought  to  a  condition  of  great  emacia- 
tion. In  such  cases  the  syphilitic  nature  of  the  affection  iafii* 
discovered  by  the  examination  of  the  throat  and  larynx,  and  th« 
suspected  phthisis  may  i>robably  be  cured  by  the  appropmH 
mercurial  treatment. 

I  have  reported  elsewhere  a  very  striking  case  of  this  kini 
Tlie  patient  was  a  woman  about  thirty-five  years  of  age,  who  t 
admitted  to  the  Greifswald  clinic  extremely  emaciated,  < 
plet^^ly  a]>hnnio,  and  suffering  from  hectic  fever,  with  ] 
perspirations.     The  large  cicatrices  found  in  the  throat 
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laryngoscopical  examination  necessary  ;  this  revealed  considera- 
ble loss  of  substance  iu  the  epiglottis,  and  deep,  sharply  defined 
ulcerations  on  the  vocal  cords,  lesions  which  we  were  obliged  to 
regard  as  evidently  syphilitic.  Besides  this,  there  was  also  an 
extensive  infiltration  of  the  right  upper  lobe.  Although  the 
woman  seemed  to  be  in  extremis,  I  used  inunction,  and  not  only 
did  the  larynx  heal,  leaving  behind  thick,  i-adiating  cicatrices, 
but  the  infiltration  also  diminished  in  size,  the  fever  disappeared, 
the  nutrition  improved,  and  for  several  years  afterwards  the 
woman  was  exhibited  to  the  class  in  laryngoscopy ;  her  subse- 
quent fate  is  unknown  to  me.  Last  year  I  saw  a  very  similar 
condition  of  things  in  a  girl  thirteen  years  of  age,  but  here  iodide 
of  potassium  was  sufficient  to  cure  the  laryngeal  and  pulmonary 
affection.  A  colleague  in  Wesel  informed  me  that  he  has  cured 
or  relieved  by  anti-syphilitic  treatment  quite  a  number  of  cases 
of  supposed  consumption  in  syphilitic  families. 

The  larynx  is  the  locality  par  excellence,  in  which  syphilis 
and  phthisis  intenningle  and  intersect  each  other,  and  this  sub- 
ject might  properly  be  considered  here,  but  our  material  seems 
to  me  still  insufficient  for  a  thorough  discussion  of  the  mutual 
influences  which  they  exert,  or  to  enable  us  to  distinguish  syphi- 
litic phthisis  from  the  ordinary  form. 

The  hoarseness,  which  results  merely  from  catarrhal  disease, 
or  from  syphilitic  ulcerations,  may  disappear  after  a  time ;  but 
this  result  is  very  uncommon,  whore,  as  is  usually  the  case, 
this  symptom  depends  upon  tuberculous  disease  or  ulcerations 
of  the  same  character.  The  yellowish  nodules  may  be  seen  to 
break  down  into  small  ulcers  which  spread  especially  super- 
ficially, and  sometimes  cover  the  whole  internal  circumference 
of  the  larynx.  Sometimes,  to  be  sure,  even  in  these  cases  the 
hyperffimia  and  the  tumefaction  of  the  edges  diminish,  tlie 
spreading  process  is  arrested,  and  the  iilcers  begin  to  heal,  but 
a  complete  cure  is  very  i-are,  and  one  of  long  duration  still  rarer. 
Consequently  the  hoarseness,  which  depends  upon  tuberculous 
processes,  steadily  increases,  although  at  varions  times  a  certain 
amount  of  improvement  may  be  noticed,  and  finally  complete 
aphonia  occurs,  which  lasts  to  the  end  of  life. 

Besides  its  dependence  upon  the  gradual  extension  of  the' 

VOL.  V.-35 
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affection  of  the  mucous  membrane,  the  degree  of  hoarseness 
naturally  vary  according  to  the  actual  situation  of  the  lesioB, 

Tlie  earlier  the  voeal  cords  themselves,  and  esijecially  theit' 
insertions  into  the  processus  vocalis,  become  affected,  the  mnn 
rapidly  will  the  alterations  in  the  voice  be  product^d,  even  wbtiu 
the  lesion  is  comparatively  slight- 
Moreover,  a  certain  force  in  the  expiratory  current  is  neces- 
sary for  the  production  of  a  clear  vocal  sound  ;  hence  the 
aniumit  of  aphonia  will  bear  a  direct  relation  to  the  degrte  of 
weakness  in  the  respimtory  muscles,  and  hence,  also,  m  ray 
feeble  persons  the  aphonia  may  be  quite  marked,  although  the 
local  lesions  are  unimportant. 

Besides  the  hoarseness,  consumptives  often  suffer  from  diffi' 
culty  in,  swallowing.  Every  act  of  deglutition  excites  pain. 
The  cases  in  which  the  pain  depends  upon  pJiaryngcal  affec- 
tions i\i  a  tuberculous  character,  are,  however,  quite  uncommon. 
Still  such  instances  do  occur,  and  I  have  several  times  seen 
ulcerations  of  this  nature  extend  forwards  into  the  cavity  of 
the  mouth.  I  have  also  had  the  opportunity  of  observing,  in 
Greil'swald,  the  further  progress  of  Niemeyer's  case  of  tubercu- 
lous destruction  of  the  tongue,  and  I  have  even  seen  these  affefr 
tlons  of  tlie  mouth  and  throat  without  any  laryngeal  disease; 
but  these  cases  are  exceptional. 

The  dijftcultf/  in  swallowing  generally  proceeds  from  dis-za-t' 
of  the  larynx.     The  occurrence  of  this  symptom  is  determiiKd  J 
entirely  by  the  situation  of  the  laryngeal  lesion.     As  soon  a-  rh- 
tissues  c(»vering  the  arj'tenoid  cartilages  and  the  bridge  betw  ■'li 
them  become  very  hyperscmic  and  swollen,  or  are  removed  bj 
ulceration,  i)ain  is  excited  by  the  passage  of  food  over  the  parti 
and   liy  the   ])ressure  of  the  ])haryngeal   constrictore.     Son*- 
times  tliis  pain  is  so  severe  that  the  patient  is  afraid  to  ear,  and 
ri'je<Es  all  nourishment.     Unfortunately  this  distressing  coDdl^ 
tion  orcurs   in   man}'  rases   at   a  very  early 
inanition    advances    rapidly  ;    in  other    cj 
symptoms  do  not  set  in  until  towards  t] 
sphagia,    which   makes  its  appearance 
sually  dt.'ponds.  not  upon  the  deeper-sea 
ons,  but  u]ion  ruund  erosions,  which,  at 
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seem  to  be  produced  by  erosive  inflammation  in  these  parta 
resulting  from  the  almost  continnons  adh<'sion  of  masses  of  pus 
coming  from  profusely  suppurating  carities. 

In  many  patients  the  act  of  deglutition  is  not  only  painful, 
but  it  nia}^  also  be  actually  prevented  by  the  cough  excited,  espe- 
cially when  the}'  attempt  to  swallow  liquids.  This  hajipens  only 
when  there  is  deep  destruction  of  the  vocal  cords,  making  their 
perfect  apposition  dm-ing  deglutition  irapossil>le.  Tranbe's'  ex- 
periments have  shown  that  it  is  not  the  office  of  the  epiglottis 
to  effect  a  complete  closure  between  the  digestive  and  the  respi- 
ratory appai-atus  during  deglutition,  and  that,  on  the  conti-ary, 
the  latter  may  be  satisfactorily  performed  even  in  the  absence 
of  a  considerable  part  of  the  epiglottis.  In  all  cases,  therefore, 
where  the  inability  to  swallow  is  not  merely  temporary,  and 
dependent  upon  some  accidental  disturbance  in  the  nn'chanism 
of  deglutition,  but  is  of  constant  recurrence,  we  may  infer  that 
the  difficulty  proceeds  from  defective  closure  of  the  vocal  cords. 

Finally,  laryngeal  diseases,  as  they  occur  in  consumptives, 
may  also  produce  symptoms  of  larynrjeal  stenosis,  such  as 
stridor  and  dyspncea.  The  causes  of  this  condition  are  various  ; 
sometimes  they  are  temjiorary,  at  others  permanent  In  the 
former  case  they  consist  of  inflammator}''  and  oederaatous  swell- 
ings in  the  neighborhood  of  ulcers,  which  give  rise  to  svmptoms 
of  tt'dema  glottidis,  the  inspiration  being  interfered  with  more 
than  the  expiration  ;  but,  as  the  mirror  shows,  these  symptoms 
generally  continue  for  several  days  before  tbey  beconn'  threat- 
ening. The  ]>e7'manent  narrowing  of  the  lumen  of  tlie  larynx 
may  be  produced,  among  other  <'auses,  by  a  rigid  condition  of 
the  vocal  cords,  which  are  also  generally  swollen,  and  which 
thus  act  as  a  septum  to  di\'ide  the  cavity  of  the  larynx  into  an 
upper  and  a  lower  half  wkh  only  a  nan-ow  opening  l>etwet'n  them 
posteriorly.  The  stenosis  may  also  be  due  to  various  other  con- 
'h  as  considerable  chronic  thickening  of  the  edges  of 
►id  proliferations  of  tlie  same,  dislocati^d  fiTignients 
3,  etc.  Tins  narrowing  of  the  larynx,  whether 
or  from  permanent  causes,  must,  of  course, 

?8Ult. 
itrflge  zur  experiaient  Patliologie,  Heft  I. 
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That  all  three  of  these  functional  disturbances,  boarsec 
dysphagia,  and  dyspnoea  may  occnr  together,  is  obvious  withou 
further  explanation.     In  most  cases  aphonia  is  the  only  one i 
the  symptoms  present,  but  the  other  two  are  nerer  met  witli' 
without  preceding  aphonia.     There  is,  however,  no  causal  cob- 
nection  between  them,  and  the  aphonia  may  be  associated  with 
either  dysphagia  or  stenosis  alone. 


Symptoms  of  the  Organs  of  Circ^ilation. 

In  phthisis  the  contractions  of  the  heart  are  very  genptnllT 
increa.sed  in  frequency.  Even  before  the  onset  of  the  disease 
the  pul^e  is  found  to  be  quickened,  especially  in  young  persons, 
and  this  without  any  corresponding  elevation  of  temperature: 
In  many  cases  this  symptom  may  be  explained  by  the  marked 
preceding  anaimia,  since  it  is  well  known  that  all  aniemia  tenth 
to  increase  the  contractions  of  the  heart.  The  acceleration  of 
the  pulse  is  frequently  more  noticeable  in  the  upright  than 
ill  the  horizontal  })osition.  A  slight  amount  of  exercise  or  of 
mental  excitement  produces  an  undue  frequency  of  the  pulse^ 
increased  force  of  the  cardiac  impulse,  and  palpitation,  wliich  ii 
not  only  felt  by  the  patient  but  may  be  noticed  by  othera 
symptoms  whifli  are  all  met  with  in  young  pei-sons  as  a 
of  ev^ery  form  of  anjcmia. 

The  pnlse  is  not  only  rapid,  but  it  is  also  always  soft  anJ 
empty,  and  even  when  fever  is  present  we  fail  to  find  the  tenai 
which  i.s  prest-nt  in  ordinary  inflammatory  fever. 

"When  the  coutmctions  of  the  heart  are  quiet  and  the  fre- 
quency of  flic  pulse  is  normal,  even  during  the  evening,  it  maj 
be  infi'iTi'd  either  that  the  disease  is  making  but  ver^' slow  pro- 
gress, or  that  an  arrest  of  the  process  has  already  taken  place. 

During  the  course  of  phthisis,  in  consequence  of  the  br^tk 
and  thinness  of  the  intercostal  spaces,  there  is  often  to  be  seen  s 
sinking  inwards  in  the  cardiac  region  at  the  time  of  the  systole. 
It  is  only  necessary  to  bo  aware  of  this  sign  to  avoid  confoond- 
ing  it  \\\\\\  the  similar  appearance  which  is  noticed  only  at  the 
situation  of  the  apex  beat  in  cases  where  the  pericardial  snrfaas 
have  bect^Hue  adherent.     This  latter  appearance  results  from  the 
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dragging  inwards  effected  hy  the  adherent  apex  as  it  pei-fonna 
its  Bystolie  dov\Tiwaid  movement,  while  the  systolic  sinking 
alluded  to,  which  occurs  at  other  parts  of  the  cardiac  region,  is 
due  tu  the  atmospheric  pressure,  to  which  the  broad  and  thin 
intercostal  spaces  yield  wlien  the  action  of  the  heart  is  suffl- 
cieutly  forcible. 

W^hen  consolidation  of  the  left  upper  lobe  in  followed  by 
shrinking,  the  impulse  of  the  lieart  is  felt  over  a  broader  space 
and  is  often  displaced  upwai-ds  and  to  the  left.  So  also  a  pulsa- 
tion may  be  seen  and  felt  in  the  neighborhood  of  the  luilmonary 
artery,  and  the  sharp  closure  of  the  semilunar  valves  may  be 
appreciated  by  the  hand  as  a  diastolic  shock  in  certain  cases 
where  the  anterior  and  upper  extremity  of  the  upper  lobe  18 
intiltrated  and  transmits  to  the  chest  wall  the  sounds  and  move- 
ments of  this  vessel.  Sometimes,  also,  a  systolic  murtnnr  may 
be  generated  in  this  neighborhood,  which  seems  to  be  due  to 
compression.  The  diastolic  pulmonary  sonnd  often  has  a  clear, 
sibilant  quality,  although  there  are  rarely  any  signs  of  hyper- 
tropliy  of  the  right  ventricle;  but,  on  the  contrary,  the  heart  at 
the  autopsy  is  found  to  be  diminished  in  size,  not  only  from  the 
loss  of  a  considerable  amount  of  fat,  but  also  from  the  imperfect 
filling  of  its  cavities  and  the  wasting  of  its  muscular  substance. 

In  consequence  of  the  dimini^ilied  fulness  and  tension  of  the 
arteries  throughout  the  body,  audible  systolic  murmurs  may  be 
excited  by  slight  causes  in  any  part,  and  there  is  probably  no 
doubt  that  even  the  occurrence  of  such  sounds  in  the  chest, 
especially  over  the  upper  lobes,  as  reported  by  clifFerent  ob.serv- 
ers,  particularly  Bartels,  '  is  to  be  explained  by  compression. 
At  all  events,  the  existence  of  inliltrated  masses  in  the  lungs,  of 
enlarged  bronchial  glands,  of  circumscrilnd  mediastinal  plen- 
'  risies,  etc.,  furnishes  abundant  o]>porturiitie3  for  the  occur- 
I  rence  of  such  a  local  narrowing  of  a  branch  of  the  pulmonary 
arteiy. 

In  children,  in  whom  the  affection  of  the  bronchial  glands  is 
frequently  the  chief  lesion  (Rilliet  et  Barthez),'  a  considerable 

^^     '  Dentschea  Arch. ,  "M.  VI. 

^^fe    *  Traitc  olmique  et  pratique  des  maladies  dea  enfant«.     Paris,  184^,  T,  III.,   p. 

^^Wetseq. 
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amount  of  compression  may  occur.     In  Gi-eifswald  I  saw  a  ciM] 
whose  aorta  was  compressed  in  tliis  way  to  such  an  extent  that 
the  left  ventricle  had  become  hypertropliied. 

The  venous  branches  witliin  the  chest  are  still  more  readilf 
compressed,  and  this  is  the  most  frequent  explanation  of  those 
cases  in  wliich  dilatation  of  tlie  veins  on  the  neck,  shoulder, 
and  chest  is  noticed.  This  condition  is  more  distinctly  seen  in 
young  consumptives,  with  a  thin  and  generally  pale  skin.  To 
the  same  cause  may  be  attributed  also  the  cyanotic  color,  the 
swelling  of  the  face,  and  many  asthmatic  attacks. 

In  tliis  connection  the  signs  of  anaemia  may  be  considered. 
This  condition,  which  is  often  one  of  the  first  Indications  of  ik 
approach  of  phtliisis,  develops  with  various  degrees  of  rapidity 
during  tlie  progress  of  the  disease,  and  often  reaches  a  markrtl 
degree  of  intensity,  although  the  patient  takes  a  sufficient 
amount  of  food  and  his  excretions  do  not  appear  to  be  exces- 
sive. In  tuberculosis,  therefore,  as  in  carcinoma,  the  ansmia 
has  been  regarded  as  due  to  the  unexplained  influence  of  i 
malignant  neoplasm.  Ultimately  h}clrfenita  is  developed,  and, 
under  the  co-opeiuting  influence  of  obstruction  to  the  return  of 
till"  venous  blood,  cedema  occurs,  wliicli  is  first  noticed  al^outtk 
ankIf'^i,  disappearing  in  the  morning  after  elevation  of  the  lower 
extremities  during  the  night,  and  then  gzudually  incr^-asing  to 
more  fonnidable  dimensions. 

Here  also  may  be  mentioned  tlie  arterial  emboli,  which  origi- 
nate in  coagula  within  tlie  pulmonary  veins.  Embolism  frmu 
this  source  has  been  repeatedly  observed,  even  in  the  brain,  wbt^a 
cavities  have  existed  for  a  long  time. 

In  former  times  it  was  supposed  that  in  the  majority  of 
cases  of  phthisis  the  lympJiatic  sysinii  shared  largely  in  thf 
morbid  process,  and  this  view  was  confirmed  b}^  the  pathological 
anatoiiij'  of  the  disease  \  but  aside  fi'oui  the  signs  of  pressiir? 
exerted  by  tlie  bronchial,  mesenteric,  and  retroperitoneal  glands 
■a]>on  the  neighboring  organs,  the  signs  of  these  affections  aw 
generally  very  obscure. 

In  some  cases  when  palpation  shows  that  the  lymphatic 
glands  in  the  clavicular  region  or  in  the  axilla  are  enlarged,  or 
tumors  are  discovered  in  the  abdomen,  which  we  are  obliged  to 
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Igard  as  of  the  s:ime  nature,  we  may  infer  with  some  degree  of 
probability  that  the  glandular  affection  has  extended  to  other 
parts  inaccessible  to  direct  examination,  and  that  the  dulness, 
which  is  detected  over  the  manubrium  sterni,  or  at  its  sides,  or 
between  the  clavicles,  may  be  due  to  this  cause.     But  at  pre- 

it  we  are  tinable  to  show  either  what  infiuence  these  glandular 
enlargements  exert  upon  the  cutirse  of  the  disease  by  obstruct- 
ing the  current  of  lymph  and  chyle,  or  even  what  symptoms  are 
produced  by  them. 

Since  the  term  pulmonary  consumption  is  used  only  to  desig- 
nate the  most  conspicuous  and  most  frequent  !ocali?>ati()n  of  a 
constitutional  disease,  the  affections  of  other  organs,  in  which 
the  siime  niurbid  process  is  of  frequent  occurrence,  should  be 
regarded  as  symptoms  rather  than  as  complications.  On  tlie 
other  hand,  to  discuss  in  detail  the  disease  as  it  occurs  in  each 
organ  would  necessaril}'  involve  much  repetition,  and,  accord- 
ingly', in  the  following  remarks  upon  the  digestive  organs,  I 
shall  confine  myself  to  points  of  essential  importance. 

In  the  stornaeh  geiiuim*  tuberculous  disease  is  so  rare,  and, 
when  it  does  occur,  so  linuti'd  in  extent,  that  it  never  produces 
recognizable  symptoms.  In  a  considerable  number  of  cases 
nothing  abnormal  is  found  at  the  autopsy,  but  in  many  others 
lesions  of  tlie  raucous  membrane  are  present,  consisting  of  an;e- 
mia,  hyperffiraia,  softening,  or  either  acute  or  chronic  catarrh. 
The  gastric  functions  correspond  to  these  conditions:  sometimes 
there  are  no  symptoms  of  disturbance;  in  other  cases  there  are 
either  temporary  derangements,  or  chronic  dilliculties  of  varying 
degrees  of  severit}'. 

Besides  the  various  sjTnptoms  of  gastric  catarrh,  which  it  is 
unnecessary  to  describe  here,  as  they  present  no  characteristic 
peculiarities,  the  anorVrXia,  wliich  is  noticed  at  tlie  outset  of  the 
disease,  and  sometimes  continues  during  its  whole  course,  de- 
serves special  attention.  This  symptom  is  present  more  par- 
ticularly in  the  acute  forms  and  stages  of  the  disease,  and  is 
commonly  ascribed  to  the  accompanying  fi-ver.  This  explana- 
tion (sit  tenia  verba)  is,  however,  unsatisfactory,  because  in  con- 
sumption,  even  during  its  febrile  stages,  the  appetite  is  very 

often  undisturbed. 

< 


66» 


KUEHLE.— PULMONARY  CONSUMPTION. 


Whether  this  diminution  in  tlie  aroouut  of  no 
taken  may  not,  in  some  cases,  be  rather  a  cause  tlian  an 
]mn3meut  and  result  of  the  constifutional  disease,  isaque*«i 
dilficnlt  to  determine.  There  is  probal)ly  no  doubt  that 
tion  from  any  cause  tends  to  the  development  of  consumptioi 
and  that  a  person  predisposed  to  this  disease  will  become  affec; 
more  speedily  and  with  nioro  certainty  when  he  lives  uji 
iin  impoverished  diet ;  but,  on  the  other  hand,  the  ai.S4S 
not  uncommon  in  which  anorexia  continues  for  a  long  time] 
witliout  an^'  further  symptoms  being  noticed.  Other  patiencs 
suffer  also  frttm  nausea,  occasional  zomiting,  and  pain  or  op- 
pression in  the  epigastrium  ;  symptoms  which,  taken  together, 
indicate  the  existence  of  catarrhal  intlammation.  At  thenitt 
time  the  tongue  is  generally  coated  and  the  epigastrium  sens- 
live  to  pressure. 

VomiUnfj  and  pain  in  the  epigastrium  may  he  excited  by 
severe  paroxysms  of  coughing.  The  pain  which  is  thus  pro- 
duced is  to  be  regarded  as  a  myjilgia,  while  the  vomiting  wluch 
ensues  u]»on  coughing  is  probably  due  tu  a  varit.'ty  of  causes 

Tile  ueiTous  centre,  from  whose  irritation  the  reflex  act 
coughing  i»roceeds,  is  situated  very  near  the  centre  concerned iJ 
the  act  of  emesis ;  the  irritation  jjrobably  passes  readily  faoil 
the  one  to  the  other,  and  the  more  readily  when  the  existence 
pharyngeal  and  gastric  catarrh  keeps  the  vomiting  centre  in 
nritabhi  condition.  This  statement  accoiils  with  our  daily  expfr"; 
rience. 

Now  one  of  the  conditions  essential  to  the  production  of  voi 
itiugand  evacuation  of  the  contents  of  the  stomach  is  that  thl| 
caj'dia  shall  be  open,  and  this  may  probably  occur  just  as  wtfl! 
fniiu  a  paralytic  as  from  a  spastic  state  of  the  part.    The  fi 
that  in  health  the  dilatation  is  spastic  is  no  evidence  that  it  is 
in  disease.     The  numerous  cases,  in  which  air  or  even  fluids  iB' 
x\w  stomtich  regurgitate  at  any  moment  into  the  opsopliaj^iSi 
without  there  being  any  evidence  of  tension  of  t lie  walls  of  the 
stomacli,   make  it  very  probable  that  vomiting   may  in  soin« 
instances  be  due  to  an  incomplete  closure,  a  jtaralytic  conditioB 
of  the  cardia.     This  condition  being  ju-esent,  it  is  easy  to  s* 
that  prolonged  coughing,  which  certainly  produces  considembli 
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compressiun  upon  the  abdojiiiual  viscera,  may  also  force  the  con- 
tents of  the  stomach  upwards. 

Auoresia,  aversion  to  all  food  of  a  nourishing  character,  and 
vomiting  are,  at  all  events,  very  serious  syuqitoms,  and  their 
relief  by  treatment  is  a  point  of  essential  importance.  Not  infre- 
quently the  beginning  of  the  disease  is  masked  by  such  gastric 
derangements,  and  the  phthisis  is  regarded  as  merely  a  dyspep- 
sia with  anjemia,  or  as  a  chronic  gastric  catarrh. 

In  many  cases  there  are  no  gastric  disturbances  of  any  kind 
im  the  beginning  to  the  end,  and  up  to  the  last  moment  tiie 
ood  appetite  and  painless  digestion  seem  to  give  some  founda- 
tion to  the  hojies  of  the  patient.  Tliis  is  more  frequent  in  the 
protracted  eases  than  in  the  acute.  Such  instances  certainly 
show  that  the  wasting  in  phthisis  is  not  solely  dependent  upon 
the  amount  of  food  taken. 

13iit  even  when  the  anorexia,  pain,  and  vomiting  have  contin- 
ued to  the  end  of  life,  the  autopsy  does  not  always  reveal  ade- 
qiia  te  lesions  of  the  gastric  mucous  membrane;  and,  on  tlie  other 
hand,  when  the  appetite  and  digestion  have  been  luiimpaired, 
thts     membrane   may  be  fimrid   to   be  diseased  ;   but  it  must  be 
I  admitted  that  in  recent  times  the  condition  of  the  stomach  in 
plitliisis  particularly  has  not  received  much  attention.     Its  more 
fnifi,^(ie  examination  seems  to  be  atteJided  with  very  great  diffi- 
culties, and  very  likely  tlie  stomach  is  one  of  those  i>rgans  in 
"^l^ich  even  serious  functional  derangements  may  occur,  inde- 
P^J^dently  of  permanent  stiuctural  (dianges  which  can  be  demon- 
6tra.t€d  post  mortem.      In   conrlusion,  it  sliould  be  mentioned 
;*"^t;  towards  the  end  of  life  a  distressing  aphthous  coiulition  of 
f*"®   cavity  of  the  mouth  arul  throat  may  l)e  developed,  especially 
■*"  T>atients  who  have  suffered  much  from  gastric  derangements. 
*^^Cili  a  condition  always  points  to  a  speedy  termination  of  the 
"•i^^aae.     In  other  respects   the  state  of  the  buccal  cavity  and 
"^    coating  of  the  tongue  are  only  such  as  are  usually  sympto- 
*- tic  of  the  digestive  derangements  and  thi'  constitutional  con- 
^^on,  and  need  not  be  described  here. 

Thirst  is  a  very  inconstant  symptom.     Sometimes  it  is  obvi- 

-sly  connected  Avith  gastric  disturbances,  fever,  and  persj>ira- 

^H ;  at  other  times  with  diarrheea,  but  it  may  occur  indepen- 
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dently  of  these  affections,  or  may  be  absent^  notwitfast 
their  presence.     It  is  never  a  very  marked  sxinptom,  nor  does  ii 
occasion  much  distress. 

On  the  part  of  the  intestinal  canal  the  symptoms  oonsiat  of 
pain  and  diarrhcta. 

Tlie  pain,  whose  situation  corresponds  to  the  position  of  tbf 
small  intestine,  unquestionably  proceeds  in  many  cases  froB 
actual  disease  of  the  iutestinul  wall.  In  mam*  cases  it  does  not 
occur  sjKjntaneoualy,  but  only  on  palpation,  and  then  especiallr 
in  the  caM.'al  region  and  hypogastrium ;  localities  which  gener- 
ally correspond  to  the  situation  of  the  int^estinal  ulcers.  The 
infrt-qut'iu-y  of  any  considerable  amount  of  intestinal  poiji  in 
]>hthisis  iriay  be  explained  by  the  fact  that  the  mucous  in»'m 
brane  is  not  ])articularly  sensitive,  especially  when  the  \mom 
liuve  fonued  giaduallj"  and  have  continued  for  some  time,  and 
that  when  pain  does  occur,  it  is  probably  due  rather  to  swete 
muscular  contractions  and  irritations  of  the  serous  periton«4il 
coat.  These  pains  may  be  either  migratory  or  fixed  ;  in  the 
latter  case  they  correspond  to  the  sitnation  of  the  lesions.  whiA 
generally  begin  in  the  lower  part  of  the  ileum,  where  thevare 
most  marked,  and  then  gradually  extend  upwards  towards  ihe 
jejunum,  or  even  within  it. 

When  the  ulcci-ative  iirocess  takes  place  in  the  lai^  int(>6tiM 
it  advances  in  the  opposite  direction,  from  the  caecum  towards 
the  sigmoid  flexure,  and  is  not  infrequently  att*?iided  by  wan<l<* 
ing  culick}'^  pains.     But  since  in  the  majority  of  cases  in  which 
tulterculous  ulcerations  of  the  intestine  are  found,  the  periton^ 
coat  has  already  become  implicated  in  more  or  less  nnmerou 
jylaces  either  in  the  infianmuitoiy  or  in  the  tuberculous  process, 
it  is  impossible  to  determine  whether  the  pain  is  due  to  tb< 
lesion  of  the  mncous  membrane  or  to  that  of  the  serous  invert- 
nient.     Tliat  it  is  generally  due  to  the  latter  cause  is  evidefli 
frfini  the  fact   fliat  tlie  early  stages,  and  frequently  ev< 
advanced  condition  of  ulceration  of  the  mucous  merabnu 
met  with  in  very  many  persons  who  have  never  experienc« 
abdominal  pain.      In  some  cases  the  abdominal   pain 
depends  upon  otlier  lesions  than  intestinal  ulceration  ; 
instance,  acute  ]>eritonitis  from  perforation,  or  the  chroni 
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this  affection.  These  will  be  considered  among  the  compli- 
cations. 

Far  more  frequent  than  this  symptom  is  the  occurrence  of 
diarrhcea.  In  one  hundred  and  twelve  patients,  Louis  noticed 
its  absence  in  only  five.  Although  this  proportion  is  larger  than 
is  generally  the  case,  there  is  no  doubt  that  the  symptom  is  very 
frequent.  It  may  aiise  independently  of  any  ulcerative  process 
in  the  intestinal  mucous  membrane,  just  as  in  the  respiratory 
organs  expectoration  occurs,  which  is  unconnected  with  the 
tuberculous  process ;  and  even  wlien  ulcerations  ai-e  present 
tlie  diarrhoea  may  depend  upon  the  intestinal  catarrli,  which  is 
always  associated  with  them. 

As  a  rule,  however,  the  number  and  the  quantity  of  the  dis- 
charges are  in  direct  proportion  to  the  extent  of  the  intestinal 
consumption.  The  more  exclusively  the  process  is  confined  to 
the  snuiU  intestine,  the  less  abnormal  in  most  respects  are  the 
discharges  ;  on  the  other  hand,  the  greater  the  implication  of  the 
colon,  the  more  fluid  and  frequent  do  they  become.  In  some 
cases  during  the  wliole  course  uf  tiie  disease  there  are  not  mure 
than  two  or  three  evacuations  of  a  pulpy  consistence  daily,  while 
in  others  there  are  twelve  or  more  watery  discharges,  which 
may  or  may  not  be  painless.  On  the  other  hand,  post-mortem 
lesions  of  considerable  extent  are  sfuuetimes  found  in  the  intes- 
tine, without  there  liaving  been  any  diarrhoea  (luring  life.  Solid, 
globular,  normally  colored  faeces  may  often  be  found  in  these 
cases  witliiii  the  caicnm  adherent  to  the  ulcerating  surface. 

The  character  of  the  evacuations  gives  us  ver}-  lifrl"  informa- 
tion.    Doubtless  something  might  be  learned  from  their  examin- 
ation, if  one  had  the  necessary  self-denial  and  perseverance  for 
such  an  undertaking,  bxit  the  importance  of  the  sul»ject  scarcely 
warrants  the  trouble.     Pus  and  blood  may  be  found  in  variable 
quantities,  coming  from  the  surfaces  and  edgi^s  of  tlie  ulcers,  and 
many  cases  the  pus  is  sufficiently  abundant  to  be  seen  as 
ht  yellow  streaks  running  along  the  bottom  of  tlip  v<'ssel, 
?n  the  latter  is  carefully  inclined  to  <ine  side.      Sometimes, 
m  the  blood  comes  from  ulcers  situated  high  up  in  the  intes- 
!,   the  evacuations  are  of  a  dirty  reddish  l>r()wn  color,   the 
je  of  which  can  be  ascertained  only  by   the  discovery  of 
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blood-corpuscles  on  microscopical  examination  ;  but  when 
b!ood  proceeds  from  ulcers  in  the  lower  bowel,  and  has  not 
tiuR'  to  be  mixed  with  the  contents  of  the  intestine,  it  appears  is' 
the  form  of  small  clots  or  streaks. 

The  odor  of  the  diarrhtt'al  discharges  in  phthisis  is  very  offei-' 
sive  when  there  have  been  long- continued  nle^iralions ;  but  wlie» 
the  latter  are  of  recent  date,  or  of  slight  extent,  thei-e  is  noEp^ 
cial  change  in  tlxis  respect. 

The  color  varies ;  very  often  it  is  a  light  yellow,  with  i 
Bhade  of  gray,  indicating  a  deticiency  of  bile  and  probaWv  a 
fatty  liver.  Tliis  color  may,  however,  depend  upon  the  natuff 
of  the  food,  especially  when  the  diet  is  regulated  with  refereaw 
to  the  existing  diarrhoea.  If  the  ulcerative  process  be  exii-nsire, 
and  the  intestinal  affection  continue  for  a  long  time,  the  bowcb 
become  more  voliiminou:?.,  and  the  middle  and  lower  abdomiMl 
regions  swollen,  doughy,  and  sensitive  to  pressure. 

Diarrhoea  sometimes  precedes  the  other  symptoms  of  pbthi- 
sis.  But  in  these  cases,  just  as  with  the  laryngeal  s^inptoi 
and  the  hemorrhage,  it  is  impossible  to  decide  whether  the 
rhcea  is  merely  an  early  symptom  of  the  disease,  or  the 
of  the  pulmonary  affection,  which  is  recognized  later.  The 
stances  in  which  persons,  after  suffering  for  months  or  y«us 
from  an  uiicontrollable  or  constantly  recurring  diarrhcea,  wnth- 
out  any  indication  of  other  disease,  especially  in  the  respiratory 
organs,  tinally  succumb  to  a  consumption  of  the  lungs,  are  cer- 
tainly rare,  but  I  have  myself  repeatedly  seen  ssueh  cases.  IlfJV 
the  intestinal  disease  is  the  main  affection,  and  has  the  longer 
duration. 

In  other  instances  the  intestinal  symptoms  do  not  appetr 
until  after  the  respiratory  affection  has  manifested  itself  uomis- 
takalily  for  some  time.  If  these  symptoms  are  of  only  moderate 
severity,  and  the  diarrhoea  is  not  very  profuse,  the  bowel  dis- 
turbance may  amend,  or  disappear,  even  after  it  ha*  continU'^1 
for  montlis,  and  the  autopsy  will  now  and  then  show  tlie  f.xi:'^ 
ence  of  reparative  processes  in  the  intestinal  ulcers. 

Very  commonly  the  disturbance  of  the  bowels  belongs  to 
latiT  period.  In  tliis  case  it  usually  sets  in  with  greater  vi 
leuce,  rapidly  exhausts  the  patient,  and  hastens  the  fatal  col' 
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se.     Baring  its  course,  however,  the  piilmonary  symptoms 

t  infr^^qucntly  abate,  the  cough  and  oppression  in  breathing 

ost  disappear,  and  although  the  end  is  rapidly  approaeli- 

,  the  patient  thinks  that  lie  is  much  better.     Soraetiiaes  the 

ibercnloiis  ulceration  terminates  in  ]>L'rforation,  followed  by  a 

eral  and  usually  rapidly  fatal  peritonitis  ;  and  this  accident 

often  the  first  intimation  of  tlie  existence  of  intestinal  ulcers. 

At  otlier  times  there  is  an  entire  absi'nce  of  diarrhopa,  the 

iwels  are  sluggish,  and  the  severe  straining  at  stf)ol  brings 

y  Bcybala   streaked  with  a  little  blood,  or  produces  slight 

■elling  of  the  veins  around  the  anus,  so  tliat  at  the  outset  of 

ihthisis  and  even  in  its  more  advanced  stages  there  may,  piT- 

haps,  seem  to  be  some  reason  for  regarding  the  case  as  one  o! 

hemorrhoidal  disease. 

No  one  who  has  mingled  murli  with  his  medical  brethren  of 
different  generations,  will  think  it  supertluoiis  for  me  to  sound 
a  warning  here  against  resorting  to  that  refuge  of  ignorance,  the 
hemoiTlioidal  affections,  for  an  explanation  of  cerebral,  cardiac, 
or  pulnu>nary  symptoms,  and  against  ri'gurding  the  insigniticatit 
difBcalties  so  common  about  the  anus  as  hemorrhoids,  and 
thus  confirming  the  patient  himself  in  what  may  perhaps  bi'  a 
dangerous  error.  Such  a  diagnosis  involves  the  employment 
of  remedies  to  develop  the  hemorrhoids,  and  bring  on  a  tlux, 
and  accordingly  purgatives,  lee<'hes.  and  vioh-nt  exercise  are 
'  pecommended;  any  cough  that  may  be  present  is  regarded  as 
a  subordinate  matter,  until  finally  these  efforts  are  perhaps 
brought  to  an  end  by  tlie  occurrence  of  pneumonia  or  plcurisj', 
and  the  pnlnu)nary  affection  rajiidly  develops. 

That  genuine  hemorrhoids  and  the  hemorrhoidal  flux  have 

tetne  influence  in  tlie  production  of  bleeding  fnun  the  lungs,  I 
ive  admitted  in  my  remarks  on  h;eni(i])rysis,  but  th^se  affec- 
tions liave  no  causal  connection  with  pulmonary  consumption 

af. 

The  relations  in  fistula  in  ano  seem  to  b»>  somewhat  diff^r- 
t.  Tins  lesion  is  quite  common  in  consumptives,  and  there 
a  traditional  belief  among  practising  physicians  that  it  lias  a 
otecting  infiuence  against  phthisis.  So  long  as  the  patient 
IS  a  suppurating  rectal  fistula,  it  is  held,  he  will  either  remain 
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free  from  consumption,  or  at  least  will  resist  its  adrancevi 
therefore  such  a  fistula  oiight  not  to  be  closed  in  a  person  i 
]i(>ct('d  to  have  phthisis,  still  less  when  symptoms  of  pulmon 
disease  are  already  ]iresent. 

There  ia  no  statistical  evidence  in  favor  of  this  beliot 
hence  there  will  continue  to  be  a  difference  of  opinion  ;  bat 
opinions  of  our  forefathers  on  this  subject  are  not  to  be  sc'oaU!^| 
for  certainly  it  ia  unfair  to  deny  that   they  jx)ss^ssed  a 
talent  for  observation,  even  if  they  were  ignorant  of  tJie  app 
cation  of  auscultation  and  percussion  to  the  diagnosis  of  cl 
diseases. 

I  shall  refer  to  this  point  again,  under  the  head  of  thrta- 
peutics. 

In  the  coarse  of  phthisis  there  are  two  varieties  of  lirrr  d/*- 
ease,  the  fatti/ llcer  ^nd  the  ami/lot d  licer.  Both  occur  during 
the  progress  of  various  affections,  always  develop  slowly,  and  iill 
tlie  more  marked  cases  produce  an  enlargement  of  the 
sometimes  to  a  considerable  size.  These  affections  are  painle 
and  as  neither  the  blood-vessels  nor  the  bile  ducts  are 
pressed,  there  is  an  absence  of  ascites  and  icterus  ;  but  the  secj»" 
tion  of  bile  is  diminished,  and  this  accounts  for  the  lighter  color 
of  the  contents  of  Hie  bowel.  The  aniemia  and  loss  of  strength 
are  undoubtedly  aggravated  by  the  iutercurrence  of  the  lirer 
affection;  but  as  these  symptoms  are  primarily  connected  di- 
reotly  with  the  phthisical  affection,  they  cannot  be  regarded  AS 
indicative  of  the  hepatic  lesion.  The  enlargement  of  the  organ  is 
tlie  only  diagnostic  sign. 

In  the  fatty  disease  the  consistence  of  the  liver  is  diminished. 
and,  as  a  rule,  its  longitudinal  diameter  is,  to  a  certain  exMt- 
iiu'ivased  at  the  expense  of  its  thickness.     At  the  same  timeiU 
edge,  at  least  that  of  the  right  lobe,  is  more  rounded.     The 
diagnosis  by  palpation  and  percussion  rests  upon  these  pecn- 
liarities.     In  the  case  of  fatty  liver  palpation  is  more  diffi 
but  if  tile  edge  can  be  felt  projecting  several  centimetres  t 
the  b«>rders  of  the  ribs  on  the  light  aide,  it  will  be  found  to  b< 
longer  sharp  but  blunt.     Percussion  sometimes  brings  ont 
tym])anitic  sound  of  tlie  underlying  colon.      The  right  h; 
chundrjuiu  is  not  distended.     Besides  this,  the  spleen  is  ui 
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ted,  and  there  is  no  increased  dulness  over  the  left  liypo- 
ondriura. 

In  amyloid  disease  the  conditions  are  quite  different.  The 
;an  is  enhirged  in  all  dimensions,  the  edge  is  sharp,  the 
lobe  is  always  affucted  equally  with  the  right,  while  the 
in  is  usually  at  the  same  time  degenerated  and  hypertro- 
pMed.  Consequently  in  amyloid  disease  the  right  h3'pochon- 
driiini  is  more  distended  and  resistent ;  the  sharp  edge  is 
situated  lovver  down,  and  can  very  readily  be  felt,  while  the 
smooth  insensitive  organ  is  more  resistent  to  pressure,  and  can 
easily  be  traced  into  the  left  hypochondriuni.  The  percussion 
not*?  over  the  liver  is  everywhere  very  dull,  and  the  spleen  pre- 
sents various  degrees  of  enlargement. 

Tills  form  of  hepatic   disease  is,   however,  not  so  much  a 

symptom  as  a  complication  of  a  general  character,   involving 

otlitT  organs  also,   and  exerting   a  decided  inlluence  upon  the 

course  of  the  phthisis ;    it  will   therefore  be  considered  again 

whi/n  we  come  to  speak  of  the   complications.    As  regards  the 

htty  disease  in  consumptives,  this  ih  probably  due  parti}'  to  the 

fatty  food  which  the  patient  u.ses,  and  partly  to  abi^orption  of 

the  fat  of  the  body,  because  the  enlarged  condition  of  tli(ji  organ 

com}>els  us  to  suppose  that  fat  is  de]}osited  in  the  cells;  that  is 

to  say,  it  is  derived  from  external  sources. 

The  nature  of  the  amyloid  affections  is  still  more  obscure. 
The  only  diseases  of  the  spleen  wh'xdi  are  found  in  pbfhisis 
are   the  amyloid  degeneration,    alreatly  mentioned,  and  acute 
tuberculosis,  whicli  is  also  quite  common,  and  produces  hyper- 
ffinaic  enlargement  of  tlie  organ. 

The  urinarf/  organs  may  be  diseased  in  two  wa3'8  ;  either  pri- 
marily, in  the  form  of  intense  tuberculous  iiiHammation  (tuber- 
culosis of  tlie  kidneys  and  uriniuy  organs) ;  tliis  variety  will  be 
considered  in  the  ninth  volume ;  uv  the  kidneys  may  take  part 
the  general  amyloid  degeneration. 

In  tuberculosis  of  the  urinary  apparatus  there  is  always  con- 

lerable  pain,  which  gradually  extends  from  the  bladder  (the 

prostate  and  seminal  vesicles)  along  the  ureter,  on  one  or  both 

sides,  towards  the  region  of  the  kidneys.      Tlie  urine  usually 

contains  large   quantities   of  mucus,   pus,   detritus,  and  blood, 
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with  a  certain  amount  of  albumen,  and  is  turbid  at  the  mc 
of  discharge.     The  re  is  tenderness  on  pressure  ovor  the  bladdav] 
p»>riiitMim.  and  lateral  regions  of  the  abdomen  near  the  kid 
Micturition  is  painful,  and  frequently  very  urgent. 

In  the  amyloid  disease  tliese  symptoms  are  all  absent;  ti»\ 
urine  contains  a  larg^  amount  of  albumen,   but  otherwis*?  it 
physical  properties  usually  deviate  but  little  from  the  normal.' 
It  is  of  an  intermediate  yellow  color,  and  slightly  tnrbid.  or 
clear.      The  specific  gravity  is  diminished,   the  quantity  abontj 
normal,  and  there  ai*e  no  characteristic  or<?anio  ingredients. 

As  soon  as  the  kidneys  be<*ome  affected  by  the  amyloid  dis- 
ease, the  paleness  of  the  int«'guraents  increases,  the  patient, 
acquires  a  waxy  pallor,  and,  as  Meckel '  has  observed,  the  pntj 
luonary  syn^ptoms,  however  niarki-d  they  may  have  been  np  to 
this  time,  now  recede ;  in  fact  the  morbid  process  itself  under- 
goes a  regressive  change;  "  the  tuberculosis  is  suddenly  changed 
into  the  amyloid  disease." 

In  other  cases  the  urine  presents  only  the  charaotere  which 
are  usually  given  to  it  by  fever,  gastric  derangements  or 
anjieniia. 

Nervous  Symptoms. 

Unless  there  is  a  development  of  tubercles  within  the  cranial 
cavity,  in  the  fonn  of  ei titer  diffused  tuberculosis  of  the  menin- 
ges or  of  tulierculous  masses  in  the  cerebrum,  the  only  intra- 
rrauial  li-sioii  found  at  the  autopsy  is  an<emia.  The  longitudi- 
nal sinus  is  empty,  or  only  partially  tilled  ;  the  meningies  aK 
pale,  with  perhaps  a  little  serum  between  the  convolutions  and 
U}ion  tlie  upper  surface  ;  the  brain  substance  is  more  or  less  soft- 
ened from  serous  intiltration,  and  anajraic.  The  serous  effnsion 
takes  place  always  during  the  last  few  days  of  life.  Tlie  nnini- 
portance  of  these  lesions  has  consequently  led,  especially  in 
large  hospitals,  to  an  habitual  neglect  to  examine  the  cranial 
cavity.  As  might  be  expected  from  the  negative  character  cf 
these  lesions,  the  cerebral  functious  are  fairly  well  maintaim-d 
during  life. 


'  Tratihe,  Oesammelte  Abhantl].,  II.,  378. 

*  Die  Speck-  oder  Cholestearinkrimkbeit.  Anoalen  d.  Charity,  IV.  J■]u|^) 
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The  mental  powers  sliare  to  a  certain  extent  in  the  general 
exhaustion  of  the  body,  but  rather  quantitatively  than  qualita- 
tively. In  fact  the  individual  peculiarities  seem  to  increase 
with  the  physical  prostration.  Persons  of  gentle  disposition 
become  more  amiable,  and  the  rude  more  rude.  Almost  univer- 
sally the  patient  misjudges  the  nature  and  progress  of  his  dis- 
ease. A  colleague  of  long  experience  made  the  striking  remark 
to  me  recently,  that  lie  had  met  with  few  consumptives  who, 
within  a  few  weeks  of  their  death,  had  not  ordered  new  shirts  to 
be  made.  Even  physicians  themselves,  when  they  are  consump- 
tives, are  subject  to  the  same  peculiarities;  and  it  has  always 
seemed  to  me  that  the  special  attention  which  many  patholog- 
ical anatomists  devote  to  the  disease,  of  which  they  are  the  cer- 
tain victims,  is  to  be  explained  in  the  same  way  (Meckel,  Rein- 
hurdt). 

The  somnolence  and  slight  disturbances  of  consciousness, 
which  sometimes  occur  diu'ing  the  last  few  days  of  life,  are  due 
to  the  oedema. 

Whenever  phthisical  patients  present  decided  symptoms  of 
cerebral  disturbance,  it  is  safe  to  infer  an  extension  of  the  tuber- 
culous process  to  the  brain.  The  occurrence,  therefore,  of  a 
fixed  lipadaehe,  sudden  delirium,  or  maniacal  (excitement,  maj' 
be  regarded  as  very  ominous  symptoms.  The  detailed  con- 
sideration of  the  individual  bniin  symptoms  which  arise  in 
these  cases  of  meningeal  and  cerebral  tuberculosis  belongs  else- 
where. 

Affections  of  the  spinal  cord  and  peripheral  nerves  are  very 
nnconmion.  When  present  they  depend  upon  some  incidental 
local  disease.  The  former,  as  in  the  craniiim,  may  be  produced 
by  meningeal  tuberculosis,  or  by  tuberculous  masses  in  the  ver- 
tebral canal ;  the  latter  by  compression  and  dragging  of  the 
filaments  of  the  peripheral  nerves  by  the  lymphatic  glands, 
Dieuritic  deposits,  etc. 


Cutaneous  S>/mpionts. 

The  transparency  and  paleness  of  the  skin,  and  tlie  distinct- 
ess  of  the  veins,  which  are  often  noticeable  in  the  prodromal 
VOL.  v.— 30 
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stage,  become  more  and  more  con^ii 
creases  in  the  later  periods  of  the  diocaflc. 
sensitive  to  slight  changes  of  temperatme,  i 
cataneous  vaso-motor  paralyses  ;  their  f&oes 
est  excitement,  and  they  perspire  profusely  with 
fever.  Whether  the  sweating  of  phthisis  is  alvag 
an  elevation  of  the  temperature  is  still  nndetCTJaed.  IW iMt 
that  this  symptom  occurs  in  all  convaleaoente  frosiaeUe^ 
eases,  and  in  many  other  persons  enfeebled  from  olii9  ama^ 
and  tlrnt  it  is  especially  common  during  sleep,  is  opposed  to  Hag 
view.  In  f'onsumj)tives,  Kw^ating  occurs  after  ewaj  ikoKt  Uf 
in  the  daytinxs  and  in  no  other  a^ection  is  it  so  comtud  ud 
]>rnfus4'.  Meanwhile,  in  the  absence  of  more  definiie  knovledgi^ 
we  cuu  only  say  that  this  functional  deraogement  ol  tbe  Ail 
seems  to  be  a  peculiarity  of  phthisis.  Of  course  the  gnst  iafli- 
ence  of  fever  in  causing  and  increasing  the  perspiration  k  bM 
to  l)e  ignored. 

During  the  course  of  the  disease  this  symptom  at  timt* 
remits  or  disappears  entirely,  and  so  long  as  the  general  nntri- 
tion  is  well  maintained  it  assumes  but  little  prominenoe:  but 
towards  the  end  it  generally  increases  again,  and  in  the  acute 
continuous  ca.s<»8  it  apjtears  in  its  fullest  developraenL 

Sometimes  the  perspiration  is  accompanied  by  emptionj  in 
tlie  form  of  miliary  vesicles,  or  sudamina,  bnt  these  are  nniom- 
iiion.  It  is  not  improbable  that  the  night-sweats  are  oft«« 
tM'casioiied  or  increased  !>y  the  severe  coughing,  which  occtt» 
unnoticed  by  the  jmtient  during  sleep,  but  attracts  the  attention 
of  those  about  him.  The  perspirations  may  also  be  increased  by 
the  diaphoretic  action  of  the  morphine  which  is  used  to  qairf 
cough. 

Whether  the  persjnration  in  phthisis  has  any  special  quali- 
ties is  unknown.  Patients  very  commonly  blame  it  as  the  cans? 
of  tlieir  jteculiar  lassiiude. 

The  precise  relation  between  the  sweating  and  the 
versicolor,  which  occurs  in  scales  upon  the  chest  of 
fives,  is  as  yet  undetermined.  In  some  cases  the  i 
resulting  from  tlie  perspiration,  the  smearing  the  chest 
substances,  and  the  infrequent  change  of  the  underg: 
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obviously  favorable  to  the  production  of  tlie  parasite ;  but  the 
eruption  is  also  noticed  in  the  absence  of  all  these  causes. 

The  affix  "  tabescentium  "  is  not  always  appropriate,  because 
the  pityriasis  is  often  noticed  very  early  in  tlie  disease,  before 
any  emaciation  lias  taken  place.  These  vegetations  rarely  cause 
any  other  annoyance  than  at  most  a  slight  itching.  They 
usually  spread  in  various  directions  as  the  jihthisis  advances. 

Ill  the  clirouic  cases,  except  when  there  is  spinal  disease,  bed- 
tores  are  comparatively  unconnnon,  and  with  proper  care  may 
be  avoided.  They  do  not  belong  to  the  symptomatology  of  the 
disease. 

The  oedema  of  the  subcutaneous  connective  tissue,  which 
occurs  in  the  later  stages  of  the  disease,  is  produced  either  by  an 
obstruction  of  the  circulation,  or  by  thinness  of  the  blood  serum, 
or  by  both  causes  combined.  That  the  obstruction  is  rarely 
situated  centrally,  that  is,  in  the  pulmonary  circulation  or  in 
other  oi^ans,  is  evident  from  the  absence  of  urgent  dyspna^a,  or 
of  signs  indicative  of  venous  congestion  elsewhere.  The  anlenia 
seems  to  depend  rather  upon  a  diminished  vis  a  tergo,  which 
induces  a  retardation  of  the  venous  current  in  distant  parts,  and 
may  perhaps  lead  uUimatel}^  to  the  formation  of  coagula  in  the 
larger  veins,  the  crural  and  saplienous.  Local  ol)structinns  may 
also  occur  from  pressure.  Glandular  tumors,  or  the  prolonged 
maintenance  of  one  position,  may  produce  compression  of  the 
veins  in  one  of  the  upper  or  lower  extremities.  The  thinness  of 
the  blood  is  an  accompaniment  of  the  anaemia,  and  becomes  the 
efficient  cause  more  particularly  when  aggravated  by  losses  of 
albumen,  as  in  amyloid  disease  of  the  kidneys.  (Edema  about 
the  ankles  is,  therefore,  one  of  the  first  signs  of  the  renal  affec- 
tion. When  both  of  these  caust^s  co-operate,  a  very  considerable 
amount  of  oedema  mny  be  developed.  In  the  majority  of  cases, 
however,  this  symptom  is  absent  throughout  the  disease. 

Another  cutaneous  symptom  which  deserves  mention  is  the 
aration  in  the  soft  parts  of  the  terminal  phalanges  and  in  tlie 
m  of  the  nails  of  the  fingers  and  toes. 

This  alteration  consists  of  a  bulbous  enlargement  of  the  third 
,lanx,  and  a  curving  of  the  nails,  especially  in  their  long 
neter,  giving  them  the  appearance  of  claws.    The  most  strik- 
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ing  development  of  this  drum-stick  sliape,  as  it  is  commonly 
called,  is  not  seen  in  phthisis,  but  in  those  inlieritt-d  catdiac 
valvular  lesions  which  are  accompanied  by  marked  cyanosis,  b 
also  occurs  in  other  chronic  diseases  of  the  respiratory  or-rdMin 
a  more  typical  form  than  in  phthisis.  The  most  exquisiw  exam- 
ples which  I  have  seen  have  been  in  long^continued  emphjsi'iM 
with  thoracic  fistulas.  In  a  girl,  eighteen  years  of  agi',  «Lo 
for  five  3^eara  had  had  a  thoracic  listula  in  the  fourtli  ini-r- 
costal  space  on  the  left  side,  discharging  Jai-ge  quantities  of  pos 
daily,  these  deformities  on  the  fingers  and  toes  had  attained 
extraordinary  dimensions.  The  upper  half  of  the  clicsi  tk 
completely  collapsed,  while  the  lower  part  was  dilated  by  ilir 
effusion. 

In  consumption  this  sign  is  most  full}'  develoj>ed  in  the  very 
chronic  cases,  where  a  considerable  portion  of  the  lungs  has 
become  impermeable,  and  it  occurs  also  more  frequently  ia 
patients  who  enjoy  a  fair  degree  of  health  and  are  able  to  work, 
than  in  those  who  early  become  bedridden  from  more  actii* 
disease. 

The  only  cause  to  which  I  can  ascribe  this  symptom  is  tte 
retardation  in  the  return  current  of  the  venous  blood,  thoa^ 
this  is  nither  a  forced  explanation. 

Anomalies  occur  also  in  the  growth  of  the  Jiair.  In  mosl 
cases  it  atrophies,  falls  out,  becomes  dry,  or  turns  gray.  Tha 
red  line  on.  the  f/tims,  whit^li  was  formerly  regarded  as  a  sTin|^ 
toni  of  the  disease,  certainly  does  occur  in  many  patients,  and  at 
a  very  early  period,  but  it  is  also  found  in  other  persons.  At 
the  same  time  the  enamel  of  the  teeth  becomes  dissolv*^.  p«^ 
Imps  fnMii  the  acidity  of  the  bnccal  fluids,  or  from  some  oth«r 
aiiidogous  cause,  and  decay  of  the  crown  is  produced. 

The  emaciathn  and  the/<??3er  are  symptoms  of  such  impca^ 
tance  that  I  have  intentionally  reserved  thera  for  final  conside^ 
ation. 

The  emaciation  is  the  most  striking,  and  the  fever  the  mos 
important  symptom  of  phthisis  ;  from  the  former  the  disease  ha 
from  of  old  taken  its  name,  while  the  recent  investigations  iiil< 
the  nature  of  the  latter  have  led  to  discoveries  which  have  maM 
rially  increased  its  importance.     The  emaciation  depends  onl|« 


EMACIATION  AND   FEVER.  566 

part  upon  the  fever,  and  for  this  reason  the  two  symptoms  must 
be  considered  separately. 

Emaciation, 

In  consumption  loss  of  weight  is  noticed  from  the  veiy  begin- 
ning of  tlie  disease,  and  in  many  cases  long  before  any  pulmo- 
nary symptoms  occur. 

The  more  obscure  the  origin  of  this  symptom,  the  more  sig- 
nificant is  it  of  the  approach  of  phthisis.  It  advances  pari 
passu  with  the  progress  of  the  disease,  and  finally  reaches  as 
high  a  degree  of  development  as  is  ever  attained  in  any  affec- 
tion. The  wasting  of  the  body  is  the  most  constant  indication 
of  the  phthisical  character  of  a  pulmonary  disease.  During  the 
periods  of  remission  the  patient  gains  in  weight,  and  may  even 
become  heavier  than  before  his  illness ;  but  if  he  begin  to  lose 
weight  again  without  assignable  cause,  a  renewed  attack  may  be 
expected.  The  number  of  pounds  which  may  be  lost  in  a  given 
time  varies  according  to  the  weight  of  the  patient  and  the  rela- 
tive proportion  of  fat.  The  stout  woman,  previously  referred 
to,  had  lost  forty  of  her  two  hundred  and  forty  pounds  within 
four  weeks — the  sixth  part  of  the  weight  of  her  body — and  yet 
exhibited  no  evidence  of  pulmonary  lesion  except  the  occurrence 
of  hfemoptysis.  The  total  loss  produced  by  the  disease  is  gener- 
ally from  a  fourth  to  a  third  part  of  the  initial  weight.  This  is 
the  same  proportion  noticed  by  Chossat,'  in  the  case  of  dogs 
who  were  starved  to  death.  Still,  the  very  rapidity  of  the  loss 
of  weight  which  is  produced  within  a  few  days  in  dogs  entirely 
deprived  of  nourishment,  must  necessarily  produce  many  differ- 
ences between  this  form  of  emaciation  and  that  which  takes 
place  gradually  during  the  course  of  phthisis.  Trustworthy 
records  of  the  comparative  weights  in  the  same  individual,  pre- 
vious to  the  disease,  and  during  the  last  days  of  life  or  at  the 
autopsy,  are  very  rarely  to  be  obtained.  Except  in  the  case  of 
hospital  patients  it  is  difficult  to  observe  the  accuracy  which  is 
desirable,  and  to  avoid  the  mistakes  arising  from  not  making 
allowances  for  the  clothing,  the  meals,  and  the  evacuations  from 
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the  bowels  ;  and  this  is  the  reason  why  more  exact  investigsooB 
have  not  been  made  in  regard  to  the  influence  which  the  degw 
of  fever  and  the  amount  of  nourishment  taken  have  nponti»' 
weight  of  the  body  in  the  different  varieties  of  the  disease.  At 
all  events,  the  loss  of  weight  must  depend  upon  a  diminidttd' 
ingestion,  or  upon  increased  excretion,  or  upon  both  together. 

Many  consumptives  lose  flesh  because  they  take  too  littte^ 
food.     In  other  cases,  notwithstaudliig  the  ingestion  of  a  suffi- 
cient quantity,  the  food  is  imperfectly  assimilated,  and  most  ol\ 
it  passes  away  in  the  excretions  from  the  bowels.     This  mal- 
assimilation  may  depend  upon  fatty  disease  of  the  liver,  disi^SBJ 
of  the  mesenteric  glands,  or  some  other  lesion  of  like  character. 

When  diarrha'a   occurs,   the  emaciation   proceeds  rapidlyJ 
even  though  the  appetite  be  good.     The  effect  of  ex|)ectoniti(»n, 
hemorrhages,  and  perspirations,  in  producing  loss  of  weight,  ifrj 
obvious. 

But  very  often  it  happens  that  there  is  a  striking  loss 
weight,  although  the  patient  is  unaware  of  any  change  in 
quautit}'  or  qviality  of  his  food,  or  of  anytliing  abnormal 
hli  evacuations.  In  such  cases  the  source  of  the  loss  sometinn^ 
escapes  us,  because  we  have  no  means  of  ascertaining  what  the 
previous  condition  of  tlie  patient  has  been  in  regard  to  fever.  It 
is  pos8^il)le,  therefore,  that  the  remarkable  disivp  pea  ranee  of  faU 
whicli  is  often  noticed  even  in  the  early  stages  of  phthisis,  mav 
be  due  to  a  destructive  metamorphosis  and  excretion  of  this  sqH- 
stauce  through  tlie  lungs,  skin,  or  kidneys,  in  a  way  which  w? 
have  as  yet  no  means  of  detecting. 

The  wasting,  or  loss  of  weight,  involves,  however,  not  men-lr 
the  fat,  but  also  all  the  tissues  and  the  blood;  but  in  what 
dili'erent  proportions  these  are  ailected  in  consumption  cannot 
be  determined  in  the  absence  of  special  reports  on  this  jwinL 
Although  tiiere  are  many  other  factors  which  sei-ve  to  e3C|)lain 
tlie  exhaustion  of  the  vital  forces,  yet  the  loss  of  weight 
the  organs,  in  addition  to  tlie  special  pathologico-anat 
clianges  in  the  lungs,  intestines,  etc.,  must  be  regarded  as 
tlte  chief  causes  of  the  fatal  result.  Hence  the  name  coi 
tion  is  appropriate. 

In  addition   to  the  above-mentioned  causes  of  the  Ifl 
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weight  there  is  still  another,  and  that  the  most  important  one, 
viz.,  the /ecer.  This  is  not  the  place  to  consider  the  various 
explanations  and  experiments  which  go  to  show  that  the  fever 
is  due  sometimes  to  an  increased  production  of  heat,  and  at 
other  times  to  its  accumulation  in  consequence  of  h/ssened  dis- 
charge, or  to  both  causes  combined.  For  the  present,  however, 
our  only  available  teat  for  the  fever  is  the  elevation  of  the  tem- 
perature ;  and  the  general  proposition  holds  good  that  in  febrile 
patients  the  loss  of  weight  corresponds  to  the  heiglit  and  dui-a- 
tion  of  this  elevation.  Experience  teaches,  also,  that  the  most 
marked  increase  of  weight  occurs  during  those  intervals  in  the 
disease  wlien  only  normal  temperatures  are  found,  althongh  in 
some  cases  the  same  result  may  be  produced  by  special  modes 
of  treatment,  notwithstanding  the  existence  of  slight  elevations 
of  temperature, 

Although  the  various  forms  of  phtliisis  present  great  differ- 
ences in  the  amount  of  this  elevation,  and  in  regard  to  the  rela- 
tive duration  of  the  pyretic  and  apyretic  periods,  the  general 
fact  still  remains  that  there  is  no  consumption  without  fever. 

The  intensity  of  the  fever,  as  a  rul',  increases  in  proportion 
to  the  rapidity  with  wliich  the  local  process  advances,  and  the 
highest  temperatures  at  the  beginning  of  the  disease  are  less 
than  those  found  towards  its  termination. 

Moreover,  there  is  the  greatest  diver.sity  in  the  fever  curves, 
and  no  one  of  them  can  be  said  to  be  characteristic  of  phthisis  ; 
nor  are  the  different  forms  of  the  disease  to  be  distinguished 
by  the  existence  of  uniform  types  peculiar  to  each.  The  form 
of  the  fever  does  not  enable  us  to  decide  upon  the  nature  of 
the  morbid  process,  whether  it  be  pneumonic,  bronchitic,  or 
peribronchitic  in  character,  or  whether  it  be  a  miliary  tubercu- 
losis. 

During  the  course  of  phthisis  all  the  chief  types  of  fever  are 
be  found,  and  sometimes  in  the  same  individual. 

There  are  cases  of  florid  phthisis  running  their  course  within 
>ni  six  to  eight  weeks,  in  wliich  the  cotdinuofts  type  i.s  ob- 
rved.  The  morning  temperature  falls  but  little  below  102° ; 
e  evening  temperature  often  rises  above  KM".  The  entire  fever 
LTve  presents  a  very  uniform  appenrance.      Notwithstanding 
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this  continuous  high  temperature  there  are  nsoally  no  cev 
s\inptoTns.      If  profuse  perspirations  occur,  the  minimum 
pi.M'ature  may  fall  to  about  ltK).4°,  and  the  teeth  of  th<?  <- 
become  steeper,  forming  the  Temitting  type.     When  the  d 
runs  a  chronic  course,  the  physical  signs  for  weeks  and  m 
together  shomng  scarcely  any  extension   of  the  process,  Ut 
minima  are  generally  normal,  or  a  little  below  the  normal  ff'i!]- 
tlie  maxima  average  from  101.3°  to  102.2°;    intermittiiuf  I  y 
Jiectic  fei>er.      Longer  intervals  may  also  occur,  in  which  th« 
maximum   does  not  rise  above  99.5",   showing  the  absence  of 
fever.     During  such  a  period  the  weight  of  the  body  may,  uniier 
favorable  circumsta.nces,  be  considerably  increased. 

Very  few  cases  of  phthisis  run  their  course  with  a  perfwtly 
uniform  movement.  Remissions,  exacerbations,  and  initrror- 
rent  complications  almost  always  occur,  whatever  the  mode  ol 
progress  of  the  disease,  whether  it  be  acute  from  theootsetto 
its  fatal  termination,  or  begin  in  a  latent  form  and  develop 
gradually  ;  hence  the  impossibility  of  abstracting  from  the  rerf^ 
numerous  cun-es,  wliich  have  beeu  taken  from  phthisical 
tients  indiscriminately,  any  definite  rules  for  the  course  of 
temperature  in  this  disease. 

In  these  curves  every  possible  variation  occurs.    Nor  d< 
the  numerical  method  of  French  writers  make  the  subject 
clearer  ;  non  numerandiSy  sed  perpend endcE  obsertiatione*. 

Thus  tlien^  may  be  high  and  low  maxima,  high  and  low 
minima,  subnormal  temperatures,  and  all  these  for  a  few  days 
only,  or  for  several  weeks  together.  The  maxima  rarely  occur 
in  the  morning  or  at  mid-day,  and  the  falls  to  the  daily  mini- 
mum take  place  with  very  varying  degrees  of  rapidity.  Th« 
mean  temperatures  rise  or  fall  gradually  ;  sometimes  they  in- 
crease towards  the  end  of  life,  but  very  often  they  decrease  it 
this  time.  Death  does  not  occur  when  the  i-ange  of  the  fever 
highest,  hut  is  generally  preceded  for  a  longer  or  shorter 
by  the  symptoms  of  collapse. 

In  the  present  state  of  our  knowledge  of  fever  in  th< 
eases,  which  depend  upon  local  changes  in  individual  < 
it  may  be  asserted  that,  as  a  rule,  the  temperature  bi 
higher,  and  its  average  height  greater  the  more  rapidly  t' 
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rocess  extends  and  undergoes  an  unfavorable  conversion  into 
suppuration,  caseation,  softening,  etc. 

The  most  constant  and  liighest  elevations  of  temperature  are 
found  in  the  variety  of  tlie  disease  known  as  plithisis  llorida,  in 
■^ebich  the  autopsy  reveals  extensive  intiltration,  with  caseous 
ijnasses,  numerous  broncho- pneumonic  processes,  and  bronchi- 
ectases filled  -with  caseous  matter.  On  the  other  hand,  wlieu  the 
•■pulmonary  changes  arise  insidiously,  and  remain  but  slightly 
devtdoped,  or  when  even  extensive  disease  exists  for  a  long  time 
■without  making  any  progress,  the  temperature  is  either  normal 
or  only  slightly  elevated,  and  then  generally  in  the  evening. 

In  the  latter  case,  however,  the  local  changes  are  probably 
principally  of  a  cicatricial  or  cirrhotic  character,  with  little  or  no 
broken-down  material  to  be  absorbed.  Hence,  consumption 
must  be  regarded  as  one  of  the  diseases  in  which  the  fe^^e^  is 
prodiiced  by  the  absorption  of  substances  derived  from  the  local 
morbid  process.  The  substances  which  are  most  febrific  are 
formed  by  the  necrobiosis  of  inflammatory  products  and  tissues. 
Aside  from  complications  the  height  of  the  temperature  must 
correspond  to  the  amount  of  these  necrobiotic  products,  and  as 
this  varies  in  different  cases  of  phthisis,  so  the  fever  will  at  times 
be  higher  or  lower,  or  entirely  absent. 

We  know,  moreover,  that  the  greater  the  general  waste  of 
the  substance  of  the  body,  the  more  profound  is  tlie  exliaustion, 
and  that  in  febrile  diseases,  under  these  circumstances,  the  tem- 
perature maxima  and  minima  draw  apart  from  each  otlier 
I(auseinanderrucken)  and  the  teeth  of  the  curves  become  more 
elevated.  Hence,  in  the  later  periods  of  both  the  acute  and 
chronic  varieties  of  consumption,  tlie  fever  almost  always  as- 
sumes the  hectic  type,  in  whit'h  the  minima  show  tlie  collapse 
and  the  maxima  the  constantly  recurring  absorption  of  pyro- 
genic  matter. 

This  form  of  fever  is  very  apt  to  be  accompanied  by  profuse 
?Tspi rations,  which  are  a  serious  annoyance  to  thi>  patii-nt. 
it,  as  has  already  been  mentioned,  the  sweating  is  not  due 
lely  to  the  increase  of  temperature,  nor  does  its  amount  cor- 
spond  to  the  height  of  this  elevation.  The  fever  of  ]>lithisis  is, 
wever,  characterized  by  the  unusual  abundance  of  the  perspi- 
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ration,  and  this  is  probably  an  additional  reason  for  the  specajty* 
deleterious  influence  of    the  fever.      Profuse  sweating  nriy 
occurs  without  fever,  although  an  elevated  temperature  ifi  not 
esseutial  in  every  case.     These  exceptions  are  probably  due  la , 
individual  peculiarities,  for  in  the  human  body  no  secreticaiij 
subject  to  80  many  variations  as  tlie  perspiration.     Some  penotfi 
have  a  dry  skin  under  all  circumstances,  while  others  becooHi 
bathed  in  perspiration  upon  the  slightest  cause.    These  cuta 
are  so  familiar  to  every  one  that  it  is  unnecessary  to  dwell  up(« 
them.     The  most  profuse  perspirations,  as  is  well  known,  oocor 
without  fever  and  without  any  other  indications  of  diaetse, 
apparently  as  an  independent  affection  of  the  skin  ;  and  it  nay 
be  that  the  excessive  sweating  of  phthisis  is  sometimes  to  be 
explained  in  this  way. 

Although  the  perspirations  are  not  exclusively  symptomatic 
of  fever,  yet  in  most  cases  of  consumption  the  fever  does  induce  | 
jwrapiration,  and  this  may  be  considerable,  even  when  th«« ': 
but  a  slight  elevation  of   temperature.      When  the  cotaneou*^ 
secretion  is  abundant  under  these  circumstances  it  must 
regarded  as  a  peculiarity  of  the  fever. 

Sometimes  the  fever  begins  with  a  chill  like  that  of  inlef- 
mittent  fever,  and  then,  as  is  well  known,  often  terminates  iti » 
very  copious  diaphoresis.  This  early  subjective  symptom  of 
fever  so  fi'equently  occurs  at  a  particular  hour,  that  the  patient 
and  ]iliysician  suspect  malarial  fever.  Such  a  complication  may 
exist  in  some  cases,  but  one  must  be  careful  not  to  be  persistent 
in  such  an  opinion,  since  in  the  majority  of  instances  these  inter- 
mittent forms  of  fever  depend  upon  the  fundamental  disease. 

Generally  there  is  only  a  cliilliness,  a  sensitiveness  to  the 
sliglitt'st  exposure  to  cold,  obliging  the  patient  to  draw  hw 
clotlies  about  Mm,  or  to  cover  himself  with  a  blanket  The 
hands  and  feet  become  slightly  cold.  Very  soon  a  flush,  which 
is  generally  very  circumscribed,  appears  upon  the  cheeks ;  the 
face  becomes  hot,  and  the  lips  dry  ;  thirst  occurs,  the  cough 
grows  more  freqiient,  the  breathing  is  accelerated,  the  languor 
incretises,  and  the  patient  lies  down,  goes  to  sleep,  and  perspires. 

The  circumscribed  "hectic"  flush  of  the  cheeks,  and  the 
glistening  appearance  of  the  eyes  (dilated  pupils)  are  popularly 
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ed  as  indicative  of  phthisis,  and  undeniably  so.  How  it 
the  piihnonary  disease  produces  the  central  flush  of  the 
cheeks  is  unt-ertain,  but  that  this  s^^mptom  is  directly  connected 
with  the  affection  of  the  lungs  is  shown  b3'  the  fact  that  it  occurs 
not  only  in  chronic,  but  also  in  acute  pneumonia,  and  is  gen- 
erally most  marked  on  the  side  corresponding  to  the  lung,  which 
is  chiefly  affected. 

Since  the  fever  is  often  present  during  only  a  part  of  the  day, 
and  the  physician's  visits  are  generally  made  in  the  forenoon, 
especially  in  chronic  cases,  the  fever  la  phthisis  may  be  over- 
looked, notmthstanding  the  use  of  the  thermometer.  11  there 
be  no  morning  fever,  the  existence  of  coldness  of  the  hands, 
flushed  cheeks,  thii-st,  irritable  cough,  and  night-sweats  make 
I  an  evening  visit  necessary.  At  the  present  day,  moreover,  we 
can  request  all  our  private  families  to  keep  a  thermometer,  and 
a  little  instruction  will  enable  the  patient  or  his  attendants  to 
supply  us  with  registrations  of  temperature,  wliich  will  enable 
us  to  form  an  opinion  of  the  fever,  and  of  the  progress  it  is 
making. 

Tile  stat'Oment  previously  made,  that   the  fever  of  phthisis 
presents  all  possible  variations  not  only  in  a  series  of  cases,  but 
I  even  in  the  same  individual,  is  amply  verified  by  the  investi- 
gations of  Lebert,'  and  by  the  lifty-seven  conclusions  drawn 
by  hiiu. 
j         The  course  of  the  fever  in  phthisis  will  naturally  be  con- 
'   aiderably  modified   by  the  occurrence   of  complif^ations.      The . 
chief  differences  which  are  thus  produced  will  be  referred  to 
again  under  the  head  of  the  diagnosis  and  prognosis. 

The  fever  is  increased  especially  by  inflammatory  processes, 
such  as  pleuritia,  pneumonia,  and  peritonitis,  while  the  exten- 
sion of  the  disease  to  the  larynx  and  intestine  has  but  little 
,  "^ect.  It  is  sometimes  diminished  by  hemoirhages,  and  this 
^■eult  is,  of  course,  to  be  ex|>ected  when  collapse  is  induced  by 
^H  i  supervention  of  some  more  formidaVile  process,  such  as  pneu- 
^H  )thorax  or  peritonitis  from  perforation. 
■ =_ ^^ 

^Hf  '  Terandenmg«a  der  Kdrporwarme  im  Laufe  der  Tuberouloae.     Deutachea  Arch., 
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It  is  to  be  observed,  moreover,  that,  as  in  acute  dii?ease? 
generally,  so  in  phthisis,  the  course  of  the  temperature  cune  i- 
the  true  test  of  the  intensity  of  the  disease.  The  differenc*^  in 
the  forms  of  phthisis  and  their  danger  depend  not  upon  t1i»' 
amount  of  the  local  lesions,  but  only  upon  their  nature,  and  tbt- 
rapidity  of  their  progress,  and  when  proper  allowances  are  made 
for  incidental  circumstances  we  have  no  means  for  deciding 
upon  these  points  so  certain  as  the  frequent  measurement  of  the 
temperature. 

For  the  purpose  of  illustrating  the  principal  forms  of  fever 
in  the  different  stages  and  modes  of  progress  of  the  bronchft- 
pneumonic  disease,  I  give  below  (page  6T3)  a  few  specimen  curves. 
The  first  shows  the  usual  form  of  fever,  the  second  the  hectic 
form  with  terminal  collapse,  the  third  the  beginning  of  a  phthii^is 
ilorida,  and  the  fourth  the  end  of  the  same. 

Complicatimu, 

It  would  be  impracticable  to  consider  here  all  the  intercur- 
rent affections  which  so  frequently  attack  patients  during  tht- 
protracted  coui-se  of  phthisis,  or  the  various  illnesses  out  (if 
which  this  disease  is  very  often  seen  to  develop;  the  lattf-r 
belong  rather  to  the  etiology.  I  shall  confine  my  remark><. 
therefore,  to  two  groups  of  affections,  one  of  which  is  directly 
connected  with  the  general  phthisical  process,  while  the  other 
.has  hitherto  been  observed  only  as  frequently  coincident  with  ir. 

To  the  first  group  belongs  the  formation  of  secondary  miliar}' 
tubercules.  The  acute  general  miliary  tuberculosis  will  be  con- 
sidered later,  and  also  the  allied  form  of  acute  tuberculosis, 
which  occurs  in  the  lungs  and  perhaps  other  organs  during  the 
later  stages  of  j)hthisis,  and  is  merely  one  of  the  modes  in  wliich 
the  disease?  terminates.  That  this  acute  tuberculosis  is  of  the 
nature  of  a  complication  is  evident  from  the  results  of  inocula- 
tion ;  but  even  before  these  experiments  the  infectious  nature  of 
the  aff<'Ction  had  been  surmised  (Buhl).  Miliary  tuberculosis 
may,  however,  occur  also  in  a  circumscribed  lotral  form  ;  it  may 
spread  locally,  and  give  rise  to  secondary  inflammations,  which 
are  generally  of  a  chronic  character.     This  view  is  a  very  old 
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Attacks  of  Phtlusia  during  a  period  of  Seven  Years,  begimung  each  i 
with  Ho-nioptyais.     Curve  of  Cliroaic  BroDcbopneumunia. 


Curve  of  Hectic  Fever  in  a  Cunsumptii'ii  of  Fivi*  Muiitlis'  Duration,  w 
began  after  Cliildbirth.     Teriuinal  CoUapBe. 
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I  Portion  ot  a  Curve  in  Phtliiaia  florida  fatal  in  Forty  Days.    Firet  Part 
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one  (Andral),  but  its  correctness  has  been  demonstrated  recently 
by  a  series  of  histological  investigations  (Rindlleisch,  SchuppA 
Koster,  Friedlander).  WTaether  the  frequent  pnenmonia*  whi<'ti 
occur  in  consumptives  arise  in  this  way  it  is  difficult  to  decid*. 
l>ecause  their  course  is  usually  as  favorable  as  under  other  cir- 
cumstances, as  Andral,  Louis,  and  GrisoUe  have  already  stat^ 
Indeed  some  consumptives  pass  through  several  attacks ;  Aodral 
speaks  of  cases  in  which  the  pneumonia  recurred,  from  twelre  to 
fifteen  times.  These  observers  are  of  the  opinion  tbat  pnea- 
inonia  occurring  at  the  outset  of  phtliisis  has  no  marked  inflo- 
ence  upon  the  course  of  the  disease  ;  but  the  exceptions  to  tliis 
rule  are  numerous,  and  are  seen  especially  in  those  cta^  in 
wliich  the  pneumonic  infiltration  occurs  in  the  upper  lobes  near 
the  phthisical  disease.  In  the  later  stages  of  consumption  yucu- 
nionia  not  infrequently  proves  fatal  by  completing  the  aheadr 
existing  exhaustion. 

In  this  way,  moreover,  the  tuberculous  process  extends  from 
tlie  lungs  or  intestines  to  the  serous  membranes,  the  pleura, 
peritoneum,  and  pericai'dium,  producing  more  or  less  extenave 
intiiiniraation  of  these  parts. 

In  some  cases  these  inflammations  result  in  considerable  fluid 
exudation,  and  are  not  recognized  unless  this  occurs ;  in  otbtr 
instances  they  remain  very  circumscribed,  their  product*  are 
dry,  and  the  only  indications  of  their  occurrence  are  the  local 
pain  and  friction  mxirmui"s. 

It  must  not  be  supposed,  however,  that  these  inflararaatioos 
nre  exclusively  due  to  a  preceding  eruption  of  tubercU"^;  an 
inflanimatory  irritation  may  emanate  from  any  kind  of  paivn- 
fliymatous  disease  in  the  adjacent  parts,  and  this  is  doubtlt^ 
the  explanation  of  the  more  acute  forms  of  inflammation 
attended  by  considerable  effusion  into  these  three  eeroua  aaca   H 

This  is  not  the  place  to  consider  in  detail  the  symptoms  of 
pleuritis,  peritonitis,  and  pericarditis.  Tlie  acute  and  chronic 
forms  of  these  affections,  whether  of  tul>erculous  or  non-tnber- 
culons  origin,  are  fully  treated  elsewhere  in  this  work. 

For  obvious  reasons  pleuritis  is  the  most  common  of  tlie<e 
complications,  and  peritonitis  is  also  quite  frequent ;  bat  pericar- 
ditis is  rare,  for  the  reason  that  in  this  membrane  the  condition* 
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very  unfavorable  for  the  occurrence  of  an  eruption  of  tuber- 

or  for  the  action  of  an  inflammatory  irritation. 
Tbat  menmgitis  may  also  occur  in  the  same  way  is  unques- 
mable.     Here,  however,  there  is  occasionally  an  intennediate 
factor  in  the  form  of  antecedent  tuberculosis  of  the  brain  sub- 
stance, or  of  the  cranial  bones  ;  and  then  the  inflammation  may 
be  either  diffuse,  with  copious  effusion,  or  circumscribed,  with 
local  foiiuation  of  miliary  tuberclea.     In  these  cases  the  menin- 
gitis becomes  the  most  important  part  of  the  complication,  as  is 
shown  by  the  course  of  the  cerebral  affection  in  children  in 
whom  these  two  causes — tubercle  of  the  brain  or  cranial  bones — 
"  are  much  more  frequent,  and  in  fact  not  very  uncomnion.     Prob- 
ably every  physician  who  has  been  in  pi-actice  a  few  years  has 
1  seen  such  cases  in  children  terminate  with  cerebral  symptoms  of 
'  a  meningitic  character. 

'  Each  of  these  four  inilamraatory  complications  may  develop 
either  with  definitely  marked  symptoms  or  very  insidiously. 
If  there  are  no  constant  local  pains,  agn^ra rated  by  pressure,  to 
guide  us,  the  existence  of  the  complication  will  be  discovered 
only  by  the  increasing  effusion.  When  the  morbid  changes  are 
I  at  all  severe,  the  fever,  which  lias  hitherto  been  remittent  or 
intermittent  in  character,  will  alwaj's  be  found  to  have  assumed 
a  contLQUous  type,  although  perhaps  only  for  a  short  time. 
The  nearest  approach  to  a  cure  is  seen  in  the  case  of  the  pleu- 
ritis.  This  is  the  complication  also  which  most  frequently  runs 
an  entirely  latent  course.  In  its  more  severe  forms,  however, 
it  produces,  as  the  other  complications  always  do,  a  rapid 
aggravation  of  the  disease. 

An  important  characteristic  of  the  pleuritis  of  consumption  is 
its  frequent  tendency  to  attack  the  two  sides  of  the  chest  alter- 
nately.    This  is  to  be  accounted  for  by  the  fact  that,  as  the 
phthisical  process  is  rarely  confined  to  one  lung,  the  extension  of 
le  in-itation  to  the  pleura,  and  tlie  pleuritis  excited  thereby, 
ill  occur  now  on  one  side  and  now  on  the  other.     This  mode  of 
^nrrence  is  significant.     Should  the  pleuritis  take  place  before 
e  pulmonary  affection  can  be  detected,  one  may  be  doubtful 

kto  the  etiology  ;  but  if  the  complication  recur  fiequently  and 
emately  on  the  two  sides,  the  existence  of  phthisical  disease 
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in  the  lungs  is  in  a  high  degree  probable,  a  propositioa  almdf 
laid  down  by  Louis. 

Sometimes,  though  more  rarely,  the  peritonitis  of  pht! 
may  alsu  abate,  and  at  the  autopsy  the  process  may  be  i 
to  have  been  completely  arrested.  In  the  diffuse  forn,- 
intiammatifjn  the  effusiou  is  usually  very  abuudant,  aud  tiiu^ 
togetlier  with  the  coexisting  meteorisiu,  produces  a  con^ideabfe 
tumefaction  of  the  abdomen,  so  that  the  abdominal  symptoaa 
are  the  chief  source  of  complaint.  Still,  with  the  exception  of 
tenderness  on  pressure  in  varioiisj  places  there  is  gener^y  litlk 
or  no  pain.  In  some  instances  the  effusion  continues  to  accu- 
mulate ;  in  others  the  peritonitis  is  circumscribed,  and  perbApJ 
limited  to  the  situation  of  the  intestinal  ulcers ;  under  theic 
circunistances  certain  parts  are  resisteut,  and  frequently  present 
the  shape  of  the  intestinal  convolutions  both  on  palpatiou  aai 
inspection.  Whether  general  or  partial,  this  tuberculous  p«i^ 
tonitis  is  always  chronic  ;  and  although  chronic  peritonitis  sorn^ 
times  occurs  without  tuberculosis,  yet  the  tuberculous  form  is 
by  far  the  most  fivquent. 

Pleuritis  and  peritonitis,  and  in  very  rare  instances  pe» 
carditis  also,  ma^v  occur,  however,  in  conauuiption  in  an  eatire^ 
different  way.  They  may  arise  as  acute  affections  produced  bf 
perforation  of  the  lungs  and  intestine  in  consequence  of  tubefr 
culous  softening  of  the  serous  membranes. 

Perforation  of  the  pulinonarj-  pleui"a  results  in  pnenmo- 
thonuT,  which  in  its  turn  excites  an  acute  diffuse  inflammatinu 
of  both  pleural  surfaces.  Aside  from  the  cases  in  which  pnpu- 
niotliorax  is  ^jrodnced  by  wounds  of  the  chest,  pulmonary  con- 
sumption is  by  far  the  most  frequent  cause  of  this  affection. 

The  perforation,   as  a  rule,   occurs  in   connection  with  the 
more  advanced  forms  of    the  pulmonary  affection,   and  wili 
those  stages  in   wliich    tlie    destructive    process   is  developed 
more  rapidly.     In  the  more  gradual  forms  this  accident  is  u5 
ally  prevented  by  adhesion  of  the  pleural  surfaces,  and  hew 
it  rarely  occurs  in  the  case  of  old  cavities.     Sometimes,  howew 
])neuniothorax  takes  place  very  early  in  the  disease  from  tl 
breaking  down  of  deposits,  which  may  be  minute  in  size,  situ 
ated  immediately  underneath  the  pleura.     I  have  seen  cases  iJ 
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ieh  pnexiraothorax  seemetl  to  be  the  first  symptom  of  the 
disejise  ;  in  one  of  them  the  complication  disappeared  without 
the  productiitn  of  much  effusion,  and  unmistakable  pulmonary 
phthisis  developed  8ubsequentl3^  In  most  canes  the  pneumo- 
thorax continiaes  until  death,  and  generally  materially  hastens 
this  event,  which  is  not  long  postponed  ;  still  I  have  met  with 
two  patients,  who  lived  one  and  a  half  and  two  years  respec- 
tively, the  aflection  being  finally  converted  almost  entirely  into 
empyema. 

As  the  rupture  of  the  pleura,  and  the  escape  of  air  and  more 
or  lees  irritating  substances  into  the  pleuritic  cavity  take  place 
in  a  moment,  the  symptoms  are  always  very  acut*.'.  The  patient 
generally  feels  a  severe  stabbing  pain  in  the  affected  side,  which 
seriously  interferes  wdth  the  expansion  of  the  chest.  Still  more 
marked  a  symptom  is  the  dyspncea,  which  results  from  the 
sudden  diminution  of  the  respiratory  surface.  As  the  affected 
lung  is  still  capable  of  couti-action,  every  expiration,  as  well  as 
inspiration,  drives  air  through  the  opening  into  the  pleural 
cavity,  which  thus  veiy  soon  becomes  tilled  with  air  in  a  state  of 
tension,  and  thus  considerable  displacement  of  adjacent  organs  is 
produced.  The  mediastinum,  together  with  the  heart,  is  driven 
fer  over  towards  the  healthy  side,  the  intercostal  spaces  are 
■broadened  or  ijrotnineiit,  the  diapliragm  is  pushed  <'<vnvexly 
downwards  into  theal)domen,  and  can  be  felt  below  the  ribs  as 
an  elastic  crescentic  swelling,  while  the  ribs  retain  their  inspi- 
ratory expansion,  because  they  are  no  longer  drawn  downwards 
by  the  tractile  elasticity  of  the  pulmonary  parenchyma. 

In  consequence  of   these  rapidly  developed   and   important 

I   changes,  accompanied  as  they  must  necessarily  be  by  a  serious 

J  interference  with  the  pulmonary  circulation,  the  heart's  action 

I  becomes  very  irritable,  the  pulse  extremely  rapid,  and  the  pale 

j  face  and  nails  veiy  often  cyanotic,  from  obstruction  to  the  return 

i  flow  of  venous  blood  into  the  right  heart.      The  extremities 

become  cold,  the  intense  dyspnoic  muscular  exertion  produces 

a  profuse  perspiration,  and  in  many  cases  the  general  cftllapse 

ia  the  forerunner  of  speedy  death.     At  other  times  the  patient 

recovers  from  the  shock,  the  breathing  becomes  more  quiet,  the 

pulse  regains  its  force,  and  loses  its  frequency.     Pleuritic  effn- 

VOL   v.— ;^7 
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Bion  now  develops,  always  suppurative  in  cluu^cter;  i; 
increases,  and  finally,  after  displacing  the  air  it  almost  >>• 

plrtely  fills  the  pleuritic  cavity.     Sometimes  the  patient  si 
regiiiiis  his  strength  as  to  go  about,  and  if  the  case  be  now - 
for  the  first  time,  the  original  occurrence  of  perforation  and 
phthisical  nature  of  the  disease  may  still   be  ascertaiiie-i 
careful  inquiry  into  the  history  of  the  case. 

An  effusion  of  this  kind,  whether  preceded  by  perforarii  r, 
not,  compresses  the  lung  completely,  drives  the  blood  fron 
tissues,  and  in  this  way  arrests  the  farther  progress  of  the  [in: 
sical  changes.     It  is  therefore  either  the  pleuritis  it^lf.  ur 
advancing  disease  in  the  other  lung  combined  with  it,  «L  . 
consumes  the  patient's  strength. 

Acvfe  peritonitis  may  arise  in  a  similar  way  by  ]v  r" 
of  the  peritoneal  coat  of  the  intestLiie.     Here  also  thi-!.-— , 
gas  and  other  contents  of  the  bowel  excites  a  violent  inflammt 
tioD,  wliich  is  only  in  rare  in.stancea  prevented  from  sprwVix; 
by  the  previous  agglutination  of  the  alidoniinal  viscera.   Tbf 
intense  iiain,  which  rapidlj  ensues,  is  accompanied  by  nausea « 
vomiting,  and  is  followed  by  speedy  collapse,  so  that  the  agw 
of  effusion  are  usually  not  well  developed.     The  abdominal  w»D 
is  more  tense  than  swollen,  and  is  everywhere  very  sensitive 
pressure,  while  the  urine  is  partly  suppressed,  and  is  disc! 
ill  small  quantities  with  painful  urgency.      In  the  recoml 
position  of  the  patient  the  percussion  note  over  the  region 
the  liver  is   tympanitic,   in  consequence  of   the    oi^gan's 
pushed  backward  by  the  gas,  which  accumulates  in  the 
toneal  cavity,  and  naturally  seeks  the  nppennost  position. 

The   rajiidify    with    wliich   the    fatal    collapse    is  dev« 
depends  upon  the  degree  of  enfeeblement  already  existing. 
asphyxia,  which  ultimately  becomes  complete,    manifests  il 
by  the  same  group  of  symptoms  which  unrfonnly  characl 
all  s(n-ere  iiiitations  of  the  i>eritoneum,  and  annoui 
and    iinp<-nding  <'nd,    viz.,    the    Hippocraiic   co 
wliispering  voice,  the  rapid  thoracic  respiratif 
notic  extremities,   and  somefim  occtin 

spasms. 

Peritonitis  from    perforatii 
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suucb  more  rarely  than  pluuritis  from  the  same  cause,  and  in 
e  majority,  thoxigh  not  a  very  large  majority,  of  eases  this 
:£orni  of  peritonitis  proceeds  from  other  causes  than  ulceration  of 
■t;he  intestine.  But  here,  as  in  other  cases,  it  sometimes  liappens 
■thsLt  the  occurrence  of  perforation  is  sometimes  the  tiist  indica- 
"tnon  of  the  existence  of  the  ulcerative  process. 

In  very  rare  instances  acute  pericarditis  has  also  been  ob- 
eerved  in  connection  with  the  rupture  of  a  cavity  or  a  softened 
tuberculous  mass  into  the  pericardium. 

Among  the  complications  which  are  not  produced  directlj'  by 

tihe  phthisical  process  itseK,  but  which  give  to  the  disease  a 

Bp>ecial   character,  there  still   rcuiaiu   to  be  considered  certain 

affections  of  the  digesiine  organs  and  the  amyloid  degen-eration 

of  tlie  liv&r,  spleen,  and  particularly  the  kidneys. 

It  has  already  been  mentioned  in  the  aynifttomatokjgy  tiiat 
in  a  certain  number  of  patients  symptoms  of  gastric  derange- 
ment manifest  themselves  so  early,  and  assume  such  a  prepon- 
demnce,  that  they  seem  to  constitute  the  chief  ]»ait  of  the 
disease,  the  pulmonary  aflEection  being  discovered  only  by  direct 
examination. 

Loss  of  appetite,  nausea,  occasional  vomiting,  thirst,  and 
tenderness  in  the  epigastrium,  with  or  without  furrin;;  of  tli^* 
tongue,  sometimes  occur  so  early  that  it  is  supposed  that  we 
ought  to  regard  them  as  causes  of  the  pulmonary  disease.  At 
all  events,  in  whatever  form  and  at  whatever  period  of  the  dis- 
ease these  symptoms  are  developed,  they  are  a  very  unfortunate 
complication,  because  they  interfere  seriously  with  the  treat- 
ment. 

The  only  anatomical  changes  in  the  mncous  membrane  of  the 

mach  thus  far  discovered  to  ac<.-ount  for  thw  eomj»li«'ation  is 

gastric  catarrh.    This  condition,  it  is  true,  pn^sents  the  Hame 

ptoms,  but  the  term  gastric  catarrh  i-s  n-sed  to  cAtVHt  Unt  vfu\f. 

fi*»lfl  in  the  patholnov  nf      «tric  affections.     A«  V)  the  mon?  or 

',  «  f^iiucoufi  rm-mbrane,  which  waw 

coodition  found  in  thitt  v^jm- 

"I  conaideration,  becaaiK  it  in 

aem  legion,  and,  t^tm  if  it 

me  any  btitUiT.    On  IImj 
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other  hand,  in  many  cases  where  the  complications  in  question 
continue  to  the  last,  we  lind  the  mucous  membrane  described  as 
presenting  the  same  appearances  as  in  otlier  cases  which  aw 
unattended  by  gastric  symptoms  ;  that  is,  as  congested,  anaMiiic. 
thickened,  thinned,  covered  with  mucus,  etc.,  or  as  entiiely  free 
from  signs  of  disease. 

But  I  have  already  admitted  the  great  difficulty  of  ascertain- 
ing the  pathologico-anatomical  condition  of  the  gastric  mucous 
membrane,  and  especially  of  explaining  its  symptoms.  Thes«*, 
as  well  as  the  functional  disturbances  of  the  stomach,  are  un- 
doubtedly dependent  upon  many  other  things  besides  the  per- 
manent anatomical  lesions,  as  daily  experience  shows;  in  fact, 
the  prospect  of  a  satisfactory  explanation  of  the  causes  which 
underlie  the  gastric  complication  in  individual  cases  is  for  obvi- 
ous reasons  anything  but  flattering. 

The  symptoms  themselves,  as  they  occur  in  phthisis,  do  not 
present  any  special  character. 

The  most  frequent  symptom  is  a  lack  of  appetite,  a  distaste 
for  most  articles  of  food,  especially  those  which  are  nutritious, 
sometimes  a  loathing  at  the  very  idea  of  food,  and  finally  vom- 
iting, when  nourishment  is  forced  upon  the  patient.  The  other 
symptoms  of  catarrh  may  be  entirely  absent,  nor  are  there 
necessarily  any  acid  eructations  or  cardialgia,  such  as  one 
delights  to  hear  complained  of  in  order  to  be  able  to  use  the 
bicarbonate  of  soda.  On  the  conti-ary,  there  is  often  so  much 
auffimia,  and  so  many  indications  of  disturbed  innervation  in 
other  parts  of  the  nervous  system,  that  one  is  inclined  to  regard 
this  dyspepsia  also  as  essentially  nervous  in  cliaracter.  To 
wliat  extent  these  symptoms  are  influenced  by  coexisting  affec- 
tions of  tlie  liver  (fatty  or  amyloid  degeneration)  has  never  been 
investigated,  and  must  bo  reserved  for  future  inquiry. 

AiinjloUl  (h'ffeneration  of  the  abdominal  organs  occurs  as  a 
complication  in  consumption,  just  as  it  does  in  various  other 
profound  constitutional  diseases,  and  for  this  reason  chronic 
piithisis  is  generally  sui)p()sed  to  be  one  of  its  causes,  although 
the  connection  between  them  is  not  very  clear.  That  there  is 
some  connection,  however,  is  well  established  by  clinical  experi- 
ence ;  also  that  the  complication  does  not  occur  until  after  the 


COMPLICATIONS. 

pulmormry  disease  has  lasted  for  some  time,  and  belongs  to 
those  forms  of  phthisis  which  run  a  chronic  course.  Its  appear- 
ance is  generally  preceded  by  the  existence  of  cavities  of  various 
sizes,  and  more  or  less  copious  suppuration.  Meckel,  iu  his 
remarkable  work  on  this  subject,  says  that  "  the  tuberculosis 
changes  suddenly  into  the  amyloid  disease,"  and  he  gives  cases 
in  which  a  recently  "healed  tuberculosis"  is  noted  along  vrith 
the  amyloid  disease  of  the  organs.  Such  a  connection  between 
the  two  affections  has,  however,  never  yet  been  proved  to  exist. 
The  symptoms  of  the  pulmonary  disease,  it  is  true,  often  abate, 
but  the  intestinal  ulcerations  still  continue,  and  the  cases  are  not 
uncommon  in  which  the  autops}?^  shows  that  even  the  tuberou- 
lons  processes  also  exhibit  indications  of  recent  extension  and 
change. 

However  this  may  be,  the  amyloid  disease  exerts  a  detrimen- 
tal rather  than  a  favorable  influence  upon  the  course  of  the  dis- 
ease, and  seems  rather  to  shorten  life. 

The  amyloid  disease  in  pulmonary  consumption  attacks  the 
spleen,  liver,  kidneys,  and  intepitinal  mucous  membrane  ;  the 
affection  making  its  appearance  first  in  tlie  spleen  and  liver,  as 
it  does  under  other  circumstances.  These  two  organs  are  un- 
doubtedly connected  with  the  forma *"ion  of  blood-cells,  and  this 
function  must,  therefore,  fi-om  the  start  Jir  impaired  by  a  disease 
which  usual Ij'  invades  llieir  whole  structure  ;  hence,  unless  the 
spleen  and  liver  have  been  already  found  by  physical  e.xamina- 
tion  to  be  increased  in  size,  the  first  symptom  noticed  will  be  a 

I  very  ••■\'ident  diminution  in  the  red  blood-corpuscles,  and  a  con- 
sequent pallor  of  the  skin  and   mucous  membranes.     As  the 
I  amyloid  enlargement  of  these  organs  seldom  occasions  any  local 
pain.s  the  pallor  and  the  physical  sip-ris  constitute  the  only  ni^ni- 

Ifestations  of  the  disease.     But  when   the  kklneifs  also  Ix'come 
involved,  albuminuria  occurs,  and,  before  lontr,  dropsy;  and  as 
.11  these  changes  are  very  ofrcu   present  in  consumptives,  who 
°re  still  able  to  go  about  and  ])erhaps  to  attend  to  their  busines^s, 
jt  infrequently  the  lirst  sign  uf  the  complication  which  attracts 
tention  is  the  occurrence  of  cedema  about  the  ankles.     The 
buminuria  is  usually  so  considerable,   and  the  treatment  so 
effectual,  that  the  drupsy  rarely  disappears  entirely.     The  lat- 
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ter  18,  however,  rarely  excessive  in  amount,  becaase  the  palient'j 
strength  now  fails  rapidly,  he  takes  to  his  bed,  and  generaily 
succumbs  in  a  short  time.  The  frequency  with  which  the  mt«s- 
tinal  mucous  mombr-ane  becomes  implicated  in  the  amyloid  dis- 
ease cannot  be  determined  ;  I  know  of  no  statistics  on  this  point 
This  complication  manifests  itself  during  life  only  by  diarrhcpa, 
wliich,  however,  is  not  characteristic ;  and  as  the  same  symptiym 
may  arise  in  phtlusis  from  other  causes,  even  its  obstinacy  doe 
not  justify  us  in  referring  it  in  a  given  case  to  amyloid  degenera- 
tion of  the  intestinal  mucous  membrane. 

The  diagnosis  of  the  amyloid  complication  during  life  rpsu. 
therefore,  upon  the  pallor  and  (edema  of  the  skin,  the  painles* 
enlargement  of  the  spleen  and  liver,  the  presence  of  albamen  in 
the  urine,  and  the  other  properties  of  this  secretion  which  cen- 
tral ndicate  an  inflammatory  nature  of  the  i-enal  aflFection :  symp 
toma  which  are,  in  fact,  a  sufficient  guide. 

Tlie  symptoms  on  the  part  of  the  respiratory  organs  somft- 
times  diminish,  but  not  to  a  stnking  degree,  and  very  oft«n, 
altliough  the  cough  and  expectoration  abate,  the  appetite  de- 
clines at  the  same  time ;  and  even  the  patient  himself,  with  Ids 
oedema  before  hia  eyes,  cannot  help  seeing  that  he  is  failing,  not 
to  mention  the  incessant  diarrhoea. 


Diaffnosis. 

Tlie  term  consumption  of  the  lungs,  whether  used 
strictly  literal  signification,  or  even  scientifically,  is  merely 
general  expression  for  the  common  result  of  a  variety  of  forms 
of  disease  in  the  respiratory  organs.  The  initial  stages  of  none 
of  tliese  forms  necessarily  lead  to  phthisis,  but  each  of  th^m 
may  do  so  ;  in  some  this  result  almost  always  follows,  in  othe« 
only  occasionally. 

Moreover,  these  different  forms  are  very  rarely  met  with 
unmixed ;  one  form  passes  into  the  other ;  and  although  fnr 
purposes  of  study  we  separate  them  from  each  other,  yet  they 
are  all  to  be  regarded  as  the  same  disease,  as  merely  different 
modifications  of  the  course  of  the  pulmonary  phthisis. 

When,  however,  we  come  to  speak  of  the  diagnosis,  ooutsPv— 
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and  prognosis  of  the  disease,  this  general  mode  of  treatment  is 
unsatisfactory ;  it  is  better  to  separate  the  morbid  process  into 
its  rhief  types,  only  we  should  bear  in  uiiud  tliat  the  hitter  are 
very  often  met  with  in  combination  or  in  succession  in  the  same 
individual. 

I  have  already  pointed  out  the  lavt  that  the  acui^  miliary 
tuberculosis  is  a  special  affection,  which  cannot  bo  classed  with 
pulmonary  consumption,  from  which  it  differs  widely  not  only 
in  tlie  rapidity  of  its  course,  but  also  in  its  symptoms  and  in 
the  mode  of  death.  When,  however,  it  occurs  as  a  complication 
of  phthisis,  its  intiueuce  in  producing  thtj  fatal  result  will  have 
to  be  considered ;  but  here,  in  our  description  of  the  individual 
forms,  it  may  be  omitted. 

As  to  a  cJtroiih  miliary  tuberculosis,  it  can  hardly  be  sup- 
posed to  have  an  existence,  if  we  have  correctly  interpreted  the 
origin  of  the  miliary  tubercle.  Since  a  large  portion  of  the 
small,  more  indurated  nodules  are  dissolved  in  the  broken  down 
intlammatory  products,  and  since  investigation  has  shown  that 
the  miliary  tuhercle  undergoes  but  out  change,  viz.,  death,  the 
existence  of  what  has  been  characterized  as  persistent  mOiary 
tubercle  must  at  the  present  day  be  denied  ;  consequently  it  can 
no  longer  1m'  nuiintained  that  tiiere  is  a  foj'in  of  pulnioniiry  con- 
sumption produced  by  this  c!u"onic  miliary  tubercle,  or  that  it  ia 
possible  to  diagnosticate  such  a  condition. 

There  remiiin  to  bo  considered  also  tlie  various  fonns  of  m- 
Jlammation,  whicli  differ  from  each  otiieiv  partly  iu  their  extent, 
partly  in  their  metamorphoses,  and  ])artly  in  tiie  tissues  which 
they  occupy.  According  as  one  or  the  other  of  these  forms 
predominate,  the  phthisis  will  be  variously  modilied,  and  cor- 
responding types  of  the  disease  will  be  produced  vvliich  can  be 
distinguished  from  eai-h  other. 

The  clinical  separation  between  the  various  forms  of  pul- 
monary consumption  has  as  yet  bi-en  imperfectly  effect<'d.  We 
require  a  closer  study  of  the  full  history  of  cases  in  conneetiun 
with  the  autopsy,  and  tlie  latter  should  include  more  than  the 
mere  microscopical  examination  of  sections  of  organs.  In  this 
way  only  .shall  we  be  able  to  regain  a  position  where,  with 
better  material,  we  can  carry  out   the  general   nu'thod  wliich 
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characterizes  the  brilliant  period  of  Prencli  clinical  nnxiicine  ia 
this  century,  and  which  secures  to  the  works  of  Laennec.  Loak. 
Andr.il.  GrisoUe,  etc.,  an  enduring  value.  From  a  suffici'-w 
number  of  such  cases,  well  observed  during  life  and  can-fuilj 
examined  after  death,  njicroscopically  and  otherwise,  we  skll 
gradually  bo  able  to  formulate  the  necessary  rules  ujx)n  whiii' 
a  correct  diagnosis  can  be  basi-d. 

Tliis  being  premised,  it  seems  to  jne  that  for  the  pn-sent  vtj 
may  regard  the  different  varieties  of  phthisis  as  dejiendent  Uf 
three  forms  of  pulmonary  lesions  and  their  combinations  nithj 
each  other. 

All  three  of  these  forms,  it  is  to  be  understood,  begin  in  tlh 
upper  lubes,  or  apices  of  Ike  luntjfs,  and  extend  downwards 

T]\e  first  form  is  the  aiinple  chronic  pneumonia  of  thd 
in  which  tlie  changes  consist  only  of  simple  chronic  indoradw"' 
intliutiniation. 

Tlie  second  form  is  represented  by  the  broncho-pTieumaniu, 
in  which  the  first  change  is  the  formation  of  clusters  of  nodular 
foi;i,  which  excite  inHanimation  in  the  surrounding  parts,  and 
coalesce  with  the  iutianvmatory  products  thus  formed.  The 
whole  mass  then  becomea  caseous,  and  breaks  down  in  numer- 
ous places,  forming  ulcerating  cavities,  and  thus  the  destructiw 
process  may  steadily  advance  until  it  extends  beyond  the  iippta 
lobe,  or  it  may  be  arrested  by  the  occurrence  of  simple  inflam- 
imUions  resulting  in  iuduiution. 

The  t/iird  form  consists  of  morbid  processes,  which  begin  in 
tlir  bronchi,  and  tliei'e  produce  inflanuuiitory  inliltmtion  and 
swelling  of  the  entirt^  thickness  of  their  walls,  with  caseation  ami 
dilatation.  Ulcerative  destruction  then  occurs,  pneumonic  pro- 
coi^ses  uiv  set  up  by  the  extension  of  the  disease  into  the  \r&m 
chyma,  and  the  intlaniniatory  i)roducts  thus  formed  either  1"^ 
coiue  necrosed  and  bi-eak-  down  into  caseous  matter,  or  undergo 
induration  resulting  in  limitation  and  cure. 

The  diaff/wsis  qf  the  first  form,  the  simple  chronic  pn«>- 
monia  of  the  upper  lobe,  is  baaed  chietly  upon  the  physical  sigte 

The  most  important  sign  is  dulness  in  the  supra-  and  infra 
spinous  fossie,  and  in  t!»e  supra-  and  infra-clavicular  r^oBs. 
The  Tiior*'  intense  and  extensive  this  dulness,   the  greater  tk» 
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ibability  that  tliis  is  the  form  tjf  the  disease.  At  a  later 
period,  however,  the  altered  shape  and  the  impeded  respiratory 
movements  on  the  aflf acted  side  show  that  shrinking  has  super- 
'  vened.  The  sinking  above  and  below  the  clavicle,  and  the  Hat- 
teuin.fj  of  the  whole  upper  region  of  thi-  cliest  belong  to  chronic 
pneumonia.  On  auscultation  the  respiratory  murmur  is  always 
found  to  be  abnormal ;  it  changes  gradually  from  a  prolonga- 
tion of  the  resjiiratory  sound  to  a  loud,  harsh,  broncltial  sound 
heai-d  both  on  inspiration  and  exph-atiou.  Crackling  rales  may 
be  heard  at  times,  but  they  are  often  entirely  absent.  When 
they  do  occur,  they  are  sibilant  in  character.  If  catarrh  be  also 
present,  the  rales  are  sometimes  abundant,  but  they  soon  dimin- 
ish ver}'  much  in  number,  or  disappear  entirely. 

These  local  signs  either  very  slowly  extend,  or  as  gradually 
become  confined  to  a  smaller  region,  where  they  remain  ]>er- 
manently  fixed.  If  bronchiectases  are  produced  by  retraction 
of  the  connective  tissue,  signs  of  cavities  of  correaponding  size 
will  be  found. 

The  cough  is  usually  of  moderate  severity,  or  may  be  ab- 
sent ;  the  expectoration  is  scanty,  btit  in  the  case  of  intercurrent 
bronchial  catarrh  it  is  more  abundant,  always  muco-purulent, 
and  merely  catarrhal  in  character. 

The  sputa  contain  no  blood,  and  lurmojutysis  does  not  belong 
to  this  form.  Pains,  which  are  supposed  to  be  rheumatii;,  not 
infrequently  occur  on  the  affected  side. 

The  functions  of  other  organs  are  normal  ;  there  is  either  no 
evening  fev*.'r,  or  only  an  iricnnsideralile  amount,  and  the  ema- 
ciation, which  is  at  first  slight,  increases  slowly,  or  may  almost 
entirely  disa]>]>ear. 

In  many  instances  there  is  no  evidence  of  heredity,  but  the 
history  of  the  case  shows  the  existence  of  a  local  cause,  such  as 
a  pneumonia,  from  which  the  patient  has  recovered,  or  a  wound, 
or  the  effect  of  particles  of  irritating  dusts,  as  in  the  chronic 
apex  pneumonias  seen  in  operatives. 

The  lobular  disease  characterized  by  foci,  tlie  broncho-pneu- 
inonia.  differs  very  materially  from  this  description. 

In  this  form  symptoms  are  noticed  before  any  physical  exam- 
ination is  made. 
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The  patient  at  the  outset  has  a  dry  cough,  or  a  hemorrlug»i 
occurs,  which  is  followed  by  little  or  no  expectoration.  Son»-| 
times,  however,  these  symptoms  are  preceded  by  emaciatioB,! 
paleness,  derangemeutB  of  the  appetite,  and  fever,  which  mit^ 
be  accompanied  by  night-sweats.  The  majority  of  such  patient* 
are  young  persons  of  phthisical  parentage,  who  have  groi 
rapidly,  and  have  stiinted  chests,  or  who  have  recently  passe 
tlirough  measles,  whooping-cough,  typhus,  or  childbirth. 
childhood  they  have  suffered  from  scrofula,  and  later  in 
have  had  several  attacks  of  pneumonia  or  pleurisy. 

When   expectoration   occui'S,    the  sputa   frequently  cont 
gelatinous  admixtui-es  of  a  slightly  red  color,  and  quite  earlj 
in  the  disease  elastic  tibres.      At  a  later  period  they 
globular,  solid,  and  partly  purulent,  with  more  or  less  blood  »t 
diffiM-ent  times. 

Fever  in  various  degrees  is  always  present,  accompanied  by 
perspiration  during  sleep.  In  most  eases  the  specific  lesions 
of  the  larynx  are  also  superaddi:^,  and  the  intestinal  functioni 
are  rarely-  undisturbed.  The  emaciation  advances  pari  paf^v 
with  the  fever  and  the  complications,  and  as  the  patient  is 
weighed  from  week  to  week  the  disease  is  found  to  be  steadily 
progressing. 

The  ])hysical  examination  shows  that  the  upper  parts  of  the 
chest  are  narrowed,  and  expand  imperfectly,  often  unequally  on 
the  two  sides.  The  supraclavicular  fossa  is  sunken,  there  is 
slight  duhiess,  the  apices  of  the  lungs  are  lowered  in  position, 
tirul  when  the  destructive  processes  are  further  advanced  there 
will  naturally  be  found  tympanitic  resonance,  or  the  bruit  de 
]>(it  fele. 

On  auscultation  the  signs  of  infiltration    predominate 
those  of  broncliitia.     The  crackling  nlles  are  scanty  at  the  on 
set,  but  later,  when  softening  occurs,  they  become  more  aba 
dant,  mid  mixed  with  sibilant  bubbling.     The  expiratorj'  som^ 
is  usually  bronchial,  and  in  many  cases  the  inspirator}'  soi 
has  an  interrupted  vesicular  or  uncertain  character  for  a 
time  before  bronchial  inspiration  is  heard.     As  the  difl 
gresses  auscultatory  signs  of  cavities  make  their  appearan' 

The  Uiirdform  appears  at  first  as  a  catarrh  qf  the 
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as  in  the  preceding  form,  there  are  usually  early  constitutional 
symptoms,  such  as  slight  fever,  loss  of  strength,  pallor,  and 
emaciation.  The  first  symptom  is  cough,  with  expectoration, 
which  frequently  contains  streaks  of  blood.  Non-sibilant  crack- 
ling rales  are  to  be  heard  from  the  beginning  of  the  disease,  at 
least  on  deep  inspiration  or  coughing.  The  position  of  the 
apices  above  the  clavicle  remains  about  normal,  and  dulness  can- 
not be  detected.  The  sputa  soon  contain  yellowish-white,  non- 
aerated  streaks,  and  much  amorphous  matter,  together  with 
small  wliite  detached  particles,  which  sink  in  water  to  the 
bottom. 

This  form,  like  the  preceding  one,  affects  scrofulous  persons, 
who  inherit  a  predisposition  to  phthisis,  and  have  frequent 
attacks  of  catarrh ;  in  fact,  they  assert  that  they  are  constantly 
catching  cold.  The  crackling  rales  extend  over  a  larger  surface, 
and  the  first  shades  of  dulness  develop  very  gradually  in  the 
apices,  but  sometimes  also  a  little  farther  down,  and  some  of  the 
rales  become  sibilant. 

The  laryngeal  and  intestinal  symptoms  make  their  appear- 
ance later  than  in  the  previous  form. 

It  is  evident  from  the  description  of  the  second  and  third 
forms  that  there  is  no  shai-ply  defined  distinction  between  them, 
and  that  for  this  reason  the  differential  diagnosis  is  by  no  means 
easy.  The  difficulty  is  still  further  increased  by  the  fact  that 
they  often  occur  in  connection  with  each  other  at  an  early  period 
of  the  disease,  and  sometimes  from  the  very  start. 

A  similar  difficulty  presents  itself  in  regard  to  the  distinction 
between  the  simple  chronic  inflammatory  changes,  and  the  spe- 
cific broncho-pneumonic,  or  bronchitic  processes,  which  produce 
caseous  material,  and  which  may  be  briefly  described  as  scrofu- 
lous or  tuberculous. 

These  forms,  as  has  been  repeatedly  mentioned,  very  often 
occur  in  combination,  and  hence  in  the  diagnosis  of  phthisis  it  is 
not  always  possible  in  a  given  case  to  refer  the  disease  to  the 
special  variety  to  which  it  belongs.  In  such  cases  we  must  rely 
upon  the  general  fact  common  to  all  of  these  varieties,  that  the 
phthisical  nature  of  the  morbid  process  is  to  be  inferred  from  its 
localization  in  the  upper  lobes. 
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The  physical  signs  by  which  these  lesions  can  be  detected  hire 
alieady  been  described  in  the  symptomatolc^y,  but  ii  should 
be  again  insisted  upon  that  the  existence  of  crackling  ralr*.  ot 
the  slightest  abnormity  in  the  percussion  note,  or  respiratory 
nnirniur  in  the  apex,  provided  they  are  heard  constantly  oriK- 
qaently,  are  significant,  especially  if  they  become  clearer,  ur  1 
more  wide-sprcjul  after  rnpt-ated  examinations. 

Reference  has  always  been  made  to  the  fact  that  a  prol^f  _ 
tion  of  the  expimtory  sound,  and  an  increase  of  the  vocal  i 
nance  above  and  below  the  rigid  clavicle^  and  in  the  riffht  siu  !  i 
spinous  fossa  are  met  with  even  in  liealthy  lungs,  and  that  ilj'r*- 
signs  are  insufficient  by  themsflves  to  indicate  disease.    Tliij 
point  has  already  been  discussed  in  detail  by  Louis. ' 

But  even  when  no  physical  changes  can  be  discovered,  xh 
altered  shape  of  the  upi>er  jwirts  of  the  chest,  their  defectir*" 
mobility,  suid  the  failure  of  one  side  to  expand  equally  with  the 
other  on  inspiration  excite  serious  suspicion.  This  is  especially 
the  case  with  persons  who  exhibit  an  hereditary  tendency  to  the 
dist-ase,  and  who  have  had  hfemoptysis,  wliich  cannot  be  other- 
wise satisfactorily  explained.  Phthisis  may,  moreover,  he 
strongly  suspt'cted  when  a  patient  with  cough  has  had.  or 
still  has,  a  protracted  and  uncontroUable  diarrhcea^  or  wht-na 
long-contijiued  a}ilionia  is  found  to  depend  upon  ulcerative,  «w 
Sf/philitic,  laryngeal  disease,  especially  when  the  latter  is 
lateral,  or  when  fever  is  present  without  any  other  obrii 
cause. 

Aitliough  the  diagnosis  of  consumption  becomes  certain  onlf 
when  apex  disease  is  found  to  coexist  with  progressive  emam" 
tion,  yet  even  when  no  signs  of  wasting  can  be  detected,  evay 
atrtvtion  lucatt'd  in  that  situation  makes  it  probable,  or  at! 
awakrii.s  our  ajiprehension,  that  the  case  will  ultimately  tenni' 
nate  in  genuun-  ]ilithisis. 

So  also  emtteiathiH  or  loss  of  weight  is  very  significant  wb«t 
it  occurs  without  any  diminution  in  the  amount  of  food  takeUt 
and  wlhout  recognizable  increase  in  the  discharges,  particulari/ 
witlu>ut  diarrhcea.      \Vhether   such  loss   of    weight  is  alwayi 

'  L.  c,  p.  531. 
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accompanied  by  an  appreciable  degree  of  fever  has  never  be^t^n 
determined,  but  this  is  most  probably  the  case.  Themiomrtry 
is  a  science  of  too  recent  date  to  have  settled  this  point.  A 
fever,  which  arises  withont  any  discoverable  local  affection,  or 
other  obvious  cause,  which  conforms  to  no  definite  type,  and 
lasts  longer  than  any  known  form  of  fever,  points  with  great 
probability  to  phthisis.  On  the  other  hand,  if  there  be  an  entire 
absence  of  fever,  and  both  apices  be  found  to  be  normal,  the 
diagnosis  of  phthisis  may  be  dismissed,  howevtrr  suspicious  the 
constitutional  symptoms.  These  general  rult^  are  of  great  ser- 
vice in  the  differential  diagnosis  between  incipient  phthisi?  and 
ansemia,  combined  with  dyspepsia  and  hysteria.  In  ih*r  lat!»rr 
affection  the  pallor  of  the  integuments  may  be  acoomjianii^  by 
persistent  cough  and  emaciation,  but  the  thermomt^ter  decides 
the  question.  Absence  of  fever  contraindicates  phthisis.  The 
same  guide  serves  us  in  those  cases  of  obstinate  tracheal  catarrh. 
or,  more  correctly  speaking,  hyperaemia  without  secretion,  wliich 
occur  especially  in  women,  and  excite  apprehension  of  com- 
mencing consumption ;  also  in  the  various  forms  of  nervous 
cough  to  which  women  are  particularly  subject.  As  regards 
chronic  bronchial  catarrh,  difficulty  can  arise  only  wh»rn  its 
signs  are  present  at  the  same  time  in  the  apices.  In  these  cases 
the  diagnosis  turns  upon  the  fact,  that  in  catarrh  the  signs  are 
most  marked  in  the  lower  portions  of  the  lungs,  and  that  as 
improvement  occurs  the  signs  disappear  first  in  the  upper  lobes. 
Unless  acute  catarrh,  with  fever,  arise  as  a  complication,  and 
then  the  course  of  the  affection  will  immediately  apprise  us  of 
its  occurrence,  the  absence  of  fever  is  in  favor  of  catarrh. 

In  the  later  stages  of  the  disease,  when  the  local  affe<"tion  is 
well  developed,  the  physical  signs  and  the  history  of  the  case 
will  be  sufficient  to  enable  us  to  discover  whether  the  predomi- 
nant symptoms  indicate  a  simple  chronic  or  a  specific  inflamma- 
tion, and  here  also  the  presence  of  fever  is  an  important  tcuide. 
If  there  be  unmistakable  apex  disease,  with  entire  absence  of 
fever,  the  case  is  either  a  very  mild  form  of  simple  clironic  jmeu- 
monia,  or  one  in  which  the  entire  afft'ction  is  for  the  time  being 
arrested.  The  same  inference  may  be  drawn  if  there  be  a  st^^-ady 
gain  in  weight,  because  such  a  gain  is  hardly  consistent  with  a 
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continuaiice  of  the  fever.     Sometimes  we  maj  be  assisted  i 
the  diagnosis  by  finding  that  the  spirometricaL,  and  perhapij 
pui'Utntitomt'trical,    results  show  an  increased  activity  o! 

respiratory  fimctimi. 

Although  persons  with  an  hereditary,  or  acquired  pr 
tion  to  plitliisis  not  infrequently  exhibit  the  phthisical 
body  wliich  may  then  be  regarded  as  a  premonitory 
or  even  as  a  first  symptom  of  the  disease,  yet  this  is 
means  the  rule  ;  cases  constantly  occur  in  which,  at  the  od 
nothing  abnormal  is  noticed  in  the  shape  of  the  chest,  or  til 
respiratory  muscles,  nor  are  there  any  indications  of  that  ] 
altemtiou  in  the  aspect  of  the  jiatient,  which  it  is  almost  it 
sible  to  describe.  But  whatever  the  form  of  the  disi'aee, 
farther  it  advances  the  more  distinctly  develo{)ed  become  ib- 
general  chamcteristics  of  the  phthisical  habit;  and  al'-  ": 
would  be  extravagant,  and  would  lead  to  serious  ml- 
affirm  that  it  is  only  necessary  to  have  a  consumptive  patieM 
thrust  his  hand  in  at  the  door  in  order  to  recognize  his  di5*«8ej 
from  his  nails  {ex  ungue  leonem),  yet  as  a  matter  of  fact 
appearance  of  a  consumptive  in  the  later  stages  of  the  affectio 
is  so  cliaracteristic  that  with  ordinary  skill  and  experieace 
diagnosis  can  usually  be  made  at  once,  without  a  physical  i 
inatioii.  It  is  unnecessary  to  dwell  upon  this  point ;  no  deacrip 
tion  will  be  of  any  avail  to  one  who  neglects  the  use  of  his  < 
senses. 

The  sputa  also  furnish  us  with  valuable  diagnostic 
cations.     At  present  it  would  be  hazardous  to  diagnostic 
phthisis  from  the  sputa  alone,  but  I  am  confident  that  themic 
chemistry  of   the  expectoration  will  some  day  disclose  to 
substances  whicli  are  characteristic  of  the  caseous  process^ 
detection  of  elastic  fibres,   in  connection   with   some  few  oil 
data,  of  course  makes  it  certain  that  destructive  changes  ttlj 
goiria;  on  in  the  lungs.     This  sign  belongs,  however,  especia 
the  later  stages.     To  the  experienci^  physician  the  general 
of  the  sputa,  which  consist  of  solid,  globular,  lumpy  i 
of  constantly   increasing   size,    is,    like    the    expreasior 
face,  almost  pathognomonic.     There  is,  to  be  sun 
evidence  that  these  masses  when  lying  in  the  res] 
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had  the  same  shape  which  they  present  after  expectoration, 
or  that  they  have  come  from  pathological  cavities,  but  this 
supposition  is  rendered  highly  probable  by  their  non-aerated 
condition,  their  similarity  in  form,  and  their  comparatively  solid 
consistence.  Many  persons  ascribi?  importance  to  the  uneven 
surface  and  corroded  appearance  of  the  sputa,  but  I  am  very 
doubtful  whether  we  are  authorized  in  carrying  to  such  an 
extreme  the  idea  that  these  sputa  are  plastic  casts  of  the  spaces 
they  have  occupied.  In  all  cavities  lined  with  a  very  vascular 
connective  tissue,  which  is  often  covered  with  pavement  epithe- 
lium, pus  is  probabl}-  always  formed  whenever  an  inflammatory 
irritation  is  present ;  and  the  amount  of  pus  will  correspond  to 
the  extent  of  the  neoplastic  secreting  surface  and  the  intensity 
of  the  UTitation.  Consequently,  when  the  sputa  are  unmistak- 
ably purulent,  we  may  suspect  the  existence  of  cavities  and 
may  form  some  idea  of  their  size. 

Allusion  has  already  been  made  in  the  symptomatology  to 
the  diagnostic  importance  and  ominous  significance  of  the  slate- 
gray  and  reddish  purulent  sputa. 

The  tuberculous  laryngeal  ulcerations  which  occur  late  in  the 
disease,  like  those  of  the  earlier  stages,  indicate  the  existence  of 
broncho-pneumonic  processes  rather  than  simple  pneumonia, 
and  the  same  may  be  said  of  the  diarrhoea,  if  it  be  dependent 
upon  ulcerations,  as  shown  by  its  obstinacy  and  by  local  pains 
at  various  parts  of  the  abdomen.  Pneumothoitix,  with  i-are 
exceptions,  indicates  advanced  phthisis.  Peritonitis  from  per- 
foration also  belongs  to  the  later  stages,  and  points  to  the  pres- 
ence of  an  intestinal  ulcer,  unless  this  complication  happen  to 
be  connected  with  a  round  ulcer  of  the  stomach.  In  this  case 
the  situation  where  the  sudden  abdominal  pain  is  first  felt  will 
generally  be  a  sufficient  guide. 

Enlargement  of  the  liver  and  spleen,  and  albuminuria,  asso- 
ciated with  the  sj'mptoms  of  amyloid  disease  of  the  kidneys, 
also  indicate  advanced  disease. 

Course  and  TermiTiation. 
Our  consideration  of  the  different  forms  of  pulmonary  con- 
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sumption  has  shown,  and  in  fact  universal  experience  testifies, 
that  the  course  of  the  disease  varies  within  extraordinarily  wide 
limits.  Sometimes,  as  in  the  so-called  acute  cases,  wliich  are 
always  of  a  specific  broncho-pneumonic  character,  the  dist^ise 
proves  fatal  in  a  few  months  ;  in  other  cases,  the  morbid  process 
is  arrested,  although  residua  of  considerable  extent,  cavities,  and 
extensive  shrinking  can  still  be  detected,  and  the  patient  bida 
fair  under  favorable  circumstances  to  live  the  usual  duration  of 
life.  The  former  variety  of  the  disease  is  common  enough ;  the 
latter  much  more  rare.  Still,  all  extensive  changes  in  important 
organs,  even  though  the  lesions  may  have  been  anatomically 
healed  by  cicatrization,  necessarily  impair  health  and  shorten 
life. 

It  is  only  in  these  acute  forms  that  the  disease  runs  its  course 
to  the  end  in  a  single  attack,  without  any  important  remission, 
and  with  high  fever,  early  hectic,  and  rapid  emaciation.  In  the 
great  majority  of  cases  of  phthisis  the  symptoms  differ  at  differ- 
ent times,  and  the  course  forms  a  curve  with  exacerbations  and 
remissions  of  varying  degree. 

The  simple  chronic  pneumonia  of  the  apex  very  often  begins 
with  symptoms  of  an  ill-deflned  character,  which  continue  for  a 
time  and  terminate  in  a  long  period  of  arrest,  which  frequently 
lasts  for  years.  Then  a  second  attack  occurs,  usually  on  the 
opposite  side,  and  perhaps  the  only  information  that  can  be 
obtained  in  regard  to  the  probable  duration  of  the  disease  is 
derived  from  the  condition  of  the  old  process.  In  this  way  sev- 
eral more  attacks  may  follow  each  other ;  the  intervals  l>etween 
them  generally  becoming  shorter  and  shorter,  the  average  health 
during  the  intervals  more  and  more  impaired,  and  tlie  emaci- 
ation, the  slowly  advancing  local  symptoms,  the  more  abundant 
expectoration,  the  lowered  respiratory  energy,  and  the  increased 
shortness  of  breath  on  exertion,  showing  too  plainly  that  the 
patient' s  vital  powers  are  failing.  The  duration  of  life  in  these 
cases  probably  depends  chiefly  upon  the  strength  and  vital  con- 
ditions of  the  individual,  and  upon  the  age  at  which  the  pneu- 
monic processes  make  their  first  appearance.  Life  insurance 
companies  reject  all  applicants  who  exhibit  signs  of  cluvnic 
pnemmnia,  however  slight. 
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Now  and  tlien,  liowever,  cases  occur  in  which,  after  a  single 
attack  or  only  a  few  repetitions,  a  pennanent  cure  seems  to  be 
effected  ;  the  patient  regains  his  flesh,  and,  notwitlistanding  the 
local  damage  done  by  the  pulmonary  disease,  the  functions  of 
the  body  are  carried  on  as  well  as  before. 

Chronic  pneumonia  may  also  be  healed  permanently,  or,  as 
is  more  commonly  the  case,  after  several  relapses  and  gradual 
advances,  the  disease  terminates  in  a  premature  mamsmus. 

These  simple  conti-asts  to  the  acutely  fatal  form  are,  however, 
exceptional. 

Usually  the  later  attacks  of  the  disease  no  longer  present  this 
simple  character  ;  they  begin  with  a  more  intense  fever,  a  more 
rapid  enervation,  hemorrhage,  and  signs  of  more  extensive  case- 
ous destruction,  and  either  terminate  fatally  or  leave  the  patient 
in  a  state  of  great  prostration.  Should  a  limitation  of  such  an 
attack  of  tuberculous  broncho-pneumonia  occur,  the  fever  dimin- 
ishes, or  perhaps  gradually  disappears  entirely;  the  sweating 
abates,  the  expectoration  becomes  more  purulent  and  easier, 
tlie  physical  signs  indicate  more  or  less  clearly  the  existence  of 
cavities,  the  pleuritic  pains  cease,  and  the  patient  gains  in 
strength  and  weight.  Even  in  these  cases  also  the  disease  may 
be  arrested  bj"-  the  occurrence  of  caseous  destructive  processes, 
which  x)revent  further  infection  and  tuberculous  inflammation  of 
surrounding  parts. 

A  recurrence  of  such  a  broncho-pneumonic  attack,  accompa- 
nied as  it  often  is  by  severe  hemorrhages  from  previously  formed 
cavities,  the  vessels  of  whose  walls  may  have  shared  in  the 
inflammatory  irritation,  marks  another  step  in  the  downward 
progress ;  and  finally,  in  one  of  these  attacks,  the  limiting  cir- 
rhotic inflammation  no  longer  takes  place,  and  fatal  exhaustion 
ensues.  This,  which  is  the  most  common  course  of  the  disease, 
may  also  last  for  years. 

When,  however,  the  disease  begins  not  with  a  chronic  pneu- 
monia, but  with  an  inflammation,  which  is  tuberculous  from  the 
start,  and  the  very  first  attack  of  which  is  characterized  by  a 
more  rapid  emaciation  and  more  intense  fever,  the  total  dura- 
tion is  shorter.  These  forms  are  seen  in  young  persons,  in  whom 
several  causes  co-operate,  such  as  heredity,  scrofula,  acute  febrile 
VOL.  v.— 88 


694  RUEnLE. — PULMONARY    CONSUMPTION. 

diseases,  measles,  typhus,  and  the  parturient  state.     In  the» 
cases  the  intermissions  are  more  incomplete,  the  relapses  follow 
each  other  more  rapidly,  and  fewer  of  them  are  required  to  pw-i 
duce  the  fatal  exhaustion. 

This  result  is  hastened  also  by  the  occurrence  of  diarrhtu,\ 
As  soon  as  this  symptom  makes  its  appearance,  especially  if  it] 
depend  upon  an  artnal  migration  of  the?  tuberculous  disokse  Mj 
the  intestinal  mucous  membrane,  a  more  rapid  prostiatiM^ 
ensues.  The  loss  of  weight  and  marasmus  in  these  cases  depnd  I 
upon  the  increased  intestinal  discharges,  and  are  unattended  bj 
an  elevated  temperature ;  in  fact,  the  temperature  may  even  l« 
Bubnormal ;  hence  the  teeth  of  the  fever  curve  become  very '. 
without  the  peaks  being  particularly  high. 

The  same  effect  is  also  usually  produced  when  the  anfemiau 
increased  by  amyloid  disease,  and  when  cedemas  occur  in  con- 
sequence of  albuminuria. 

In  both  of  these  cases,  as  has  already  been  mentioned,  th« 
Bymptoms  of  the  pulmonary  affection  ordinarily  abate,  iIk 
cough  and  expectoration  tliminisli,  and  in  the  case  of  the  anir- 
loid  degeneration  an  anatomical  arrest,  a  demonstrable  proc«5» 
of  cure  may  take  place  in  the  lungs,  although  the  fatal  event  is 
thereby  but  little,  if  at  all,  delayed. 

Repeated  hemorr/iaf/es  act  in  the  same  way.  Althongh 
instances  occur  now  and  then  in  which  hasmoptysis  recurs  fre- 
quently in  cases  where  a  simple  chronic  pneumonia  has  been 
arrested,  or  apparently  cured,  yet,  as  a  rule,  these  nrcidents 
have  an  unfavorable  intluence  upon  the  course  of  the  dif«ise. 
In  these  less  serious  forms  the  hemorrhage  undoubtedly  alwavs 
comes  from  vessels  so  situated  in  the  walls  of  cavities  that  bleed- 
ing is  liable  to  occur  from  time  to  time.  In  these  cases  the  loss 
of  blood  may  be  so  profnse,  or  so  frequently  repeated,  tb«( 
death  results  directly  from  this  cause,  without  the  inten-enrion 
of  increased  destructive  changes  in  the  lungs. 

This  is  the  usual  variety  of  pulmonary  hemorrhage,  but  in 
other  cases  the  bleeding  may  occur  as  a  symptom  of  a  renewfd  ^ 
attack  of  the  disease,  or  it  may  favor  the  extension  of  the  sunt, ' 
and  for  these  reasons  the  occurrence  of  this  symptom  is  «■ 
unfavorable  indication. 
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The  detrimental  effect  of  perforaiion  of  the  lung  or  intestine 
npon  the  course  of  the  disease  is  still  more  striking.  As  has 
already  been  mentioned,  the  patient  may  recover  from  the 
former  accident,  or  he  may  linger  for  years  with  an  empyema; 
but  these  are  exceptional  cases,  and  do  not  invalidate  the  gen- 
eral rule  that  pneumothorax  is  the  beginning  of  the  end.  This 
is  especially  true  of  peritonitis  from  perforation,  which  runs  its 
course  very  rapidly,  in  fact  within  a  few  hours. 

In  a  certain  number  of  cases  the  hitherto  slow  progress  of  the 
disease  changes  quite  suddenly  to  a  more  rapid  one.  The  fever 
becomes  continuous,  tlie  respirations  more  frequent,  symptoms 
of  cyanosis  make  tli^ir  appearance',  the  pulse  becomes  very 
rapid  and  small,  the  patient  usually  lies  in  an  apathetic  state, 
and  a  generally  diffused  bronchial  catarrh  can  be  detected  on 
auscultation.  Somntimes  the  sph^-n  becomes  somewhat  enlarged, 
and  death  results  within  a  few  weeks.  At  the  autopsy  numer- 
ous miliary  tubercles  of  larger  or  smaller  size  are  found  between 
the  lesions  of  older  date,  especially  in  the  vascular  lower  lobes  ; 
also  in  man}'^  casi'S  in  the  sjileen,  liver,  kidneys,  and  serous 
uienibrunes.     The  final  stage  was  an  acute  miliary  tuberculosis. 

Finally  the  course  of  the  disease  may  be  brought  to  an  end 
still  more  rapidly  by  an  cederaa  of  the  lungs,  which  may,  ia 
its  turn,  dejiend  upon  fatty  degeneration  of  the  eardiac  muscles. 
Tliis  is  especially  apt  to  occur  hi  the  consumption  of  drunkards. 

Prognosis. 

The  description  already  given  of  the  different  modes  of  pro- 
gress observed  in  ccmsumjition  shows  that  the  prognosis  must  be 
indefinite.     At  the  same  time  it  is  not  necessarily  bad,  as  is  evi- 
dent from  the  not  infrequent  cases  in  whicJi  a  c<»ni]ilete  cure  is 
effected;   that  is,  in  which  cicatrizations,  ofreii  ui  considerable 
Bize,  with  or  witliout  cavities,  and  with  mortar-like  concretions 
"  found  after  death,  or  in  which  quite  extensive  condensations 
cavities  are  detected  during  life  in  mie  or  botli  lobes,  although 
patient  m^y  be  said   to  enjny   perfect  health.      But  these 
's  are  so  old  as  to  be  quite  out  of  faslii<)n  nowadays  in  this 
of  restless  agitation  on  the  subject  of  consuitqition,  and 
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yet  it  seems  to  me  that  the  tone  which  our  jounger  writers 
assume,  aa  if  by  their  arduuiis  hibors  they  had  attained  a  poa- 
tioii  which  entitles  them  to  ignore  the  merits  of  snch  men  u 
Bayle,  Laenuec,  and  Louis,  and  to  look  down  corapassionatelj 
on  those  of  us  who  take  any  notice  of  such  antiquated  gnat- 
ness,  may  be  explained  by  the  simple  fact  that  tliey  have  never 
read  the  works  of  these  auth»jrs. 

The  cure  of  phthisis  is  very  fully  treated  by  L:iennec. 

My  previous  remarks  upon  the  course  of  the  disease,  a; 
modified  by  its  dependence  upon  a  chronic  inflammation,  m 
upon  a  specific  broncho-puetimoniu,  or  upon  the  interminplinc 
or  sequence  of  tlie.se  two  fonns,  will  apply  equallj^  to  the  prc^- 
nosis.  In  other  words,  the  more  the  signs  and  course  of  the  dis- 
ease indicate  a  simple  chronic  inflammation,  the  better  is  tbe 
])rognosis;  while  the  more  manifest  the  broncho-pnenmonic 
nature  of  the  disease,  and  the  more  marked  the  signs  of  casea- 
tion and  destructive  processes,  the  worse  the  prosjiect.  And  yet 
tin*  fact,  that  even  in  apparently  favorable  ca9«?s  a  specifir 
infljxmmation  may  sooner  or  later  follow  a  simple  one.  should 
warm  us  against  giving  a  positively  favorable  prognosis. 

The  priignosis,  however,  does  not  depend  solely  upon  the 
variety  of  the  disease  ;  other  factors  are  also  to  be  taken  in  the 
aiM-ount,  especially  tlie  parentage,  constitution,  conformation  uf 
the  chest,  respinit<jry  power,  the  previous  occurrence  of  other 
diseases,  and  the  age.  If  the  patient's  ancestoi"s  have  none  of 
tluMii  been  consumptives,  if  the  ])atient  himself  have  pas.sed  his 
youth  without  scrofula,  defective  thoracic  development,  ill 
ln^allli.  or  dissipation,  if  he  have  been  hardened  to  vicissitudes  of 
Weather,  have  always  enjoyed  good  digestion,  and  have  lived  lo 
rhr  more  mature  age  of  thLrty  or  forty  years  without  sj'mptom^ 
of  pMliiioiiary  diseases,  there  is  good  reason  to  hope  that  tli** 
affection  is  mainly  of  a  simple  inflammatory  character,  and  thai 
it  may  cither  lie  temporarily  arrested  or  may  terminate  in  a 
cure  by  cicatrization. 

This  hope  will  be  still  further  confirmed,  if  the  disease  ruD 
its  course  with  slight  fever  and  loss  of  flesh,  and  if  the  other 
organs  take  no  share  in  the  morbid  process. 

On  the  other  hand,  the  prospect  of  a  speedily  fatal  termina- 
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n  will  be  increased,  wlien  the  history  of  the  case,  and  the 
present  condition  indicate  the  rapid  development  of  a  broncho- 
pneumonia. 

If  the  patient  be  a  cliild,  or  a  person  between  fiftnen  and 
thirty  years  of  age,  and  of  phthisical  parentage ;  if  there  be  a 
'  history  of  repeated  pneumonia:*,  pleurisies,  or  apparently  only 
frequent  proti-acted  catarrhs  ;  if  the  thorax  be  paralj'tic,  and  the 
I    digestion  feeble  ;  if  after  measles,  t>7>hus,  or  the  puerperal  state 
;    a  febrile  disease  develops,  which  can  be  recognized  as  an  affec- 
tion of  the  apex,  and  which  is  shown  by  the  plbysical  signs  to 
have  extended,   and    to   have   nndergone   degfuerative  changes 
within  comparatively  short  intervals  ;    then  the  chances  are  in 
favor  of  the  acute  foi-m  of  phthisis,   and  the  more  so  in  pro- 
portion to  the  elevation  of  the  average  temperature  above  the 
normal. 

As  regards  the  prognostic  significance  of  inditiidiuil  sijmp- 
toffis,  a  very  sliglit  eouffh  at  the  outset  of  the  disease  generally 
indicates  the  simple  intlanimatory  form,  but  in  the  later  stages 
it  may  coexist  with  complete  colliquution.  On  the  other  hand, 
a  severe  initial  cough  im]ilies  an  active  implication  of  the  bron- 
chial mucous  membrane,  and  consequently  the  broncho-pneu- 
monic form,  TJiis  symptom  a!s(»  iuflu»'nces  the  prognosis  in  con- 
sequence of  the  serious  harm  it  produci^s  by  exciting  vomiting, 
disturbing  sleep,  exhaiisting  the  physical  strength  of  tlje  i)a- 
tieut,  and  not  infrequently  by  exciting  hfemoptysis. 

The  prognosis  is  modified  also  by  both  the  quiuitity  and  the 
quality  of  the  expfrtoralion.  A  very  scanty  expectoration,  if 
the  strength  be  well  maintained,  and  the  general  coiulition  be 
satisfactory,  has  the  same  significance  as  a  slight  cough  under 
the  same  circumstances.  In  the  later  stages,  when  there  is  gn-at 
prostration,  the  expectoration  may  Ije  scanty,  notwithstanding 
tlie  rapid  progress  of  the  disease.  When  the  expectoration 
becomes  more  abundant,  globular,  and  purnh^nt,  white  at  the 
same  time  the  fever  decreases,  and  the  general  condition  im- 
proves, this  symptom  indicattrs  a  limitation  of  the  necrotic  foci 
by  a  simple  cicatricial  inllammation  ;  a  prcwess  which  favors  the 
discharge  of  the  necrosed  ])ortions  of  the  tissues  and  exudation, 
and  is  therefc^re  to  be  regarded  as  a  favorabh^  sign.     But  if  the 


598  RUEHLE.— PULMONARY  CONSUMPTION. 

quantity  of  the  expectoration  increases,  while  the  fever  remains 
the  same,  or  becomes  more  intense,  or  a^nmes  a  hectic  charac- 
ter, it  signifies  an  advance  in  the  destructive  process.  A  more 
profuse  purulent  expectoration  points  to  the  existence  of  cavi- 
ties, and  has  no  other  significance,  aside  from  the  harm  done 
by  its  excessive  quantity.  If  the  sputa  are  offensive,  and  con- 
tain products  of  decomposition,  we  may  apprehend  sloughing 
of  the  walls  of  the  cavities,  hemorrhage,  and  an  extension  of  the 
inflammation.  An  offensive,  purulent  expectoration,  containing 
black  pigment  and  blood,  usually  indicates  the  near  approach 
of  death.  The  detection  of  elastic  fibres  is  important  only  as 
regards  the  diagnosis. 

Hcemoptysis  has  in  itself  no  prognostic  significance,  sine*  it 
may  be  entirely,  absent  in  rapid  cases,  and  may  recur  very  fre- 
quently in  the  protracted  ones.  But  when  it  is  several  times 
repeated  in  connection  with  a  continuously  high  fever,  it  indi- 
cates a  rapidly  extending  destructive  process.  Hemorrhages, 
which  are  very  profuse  or  which  occur  in  the  later  stages  of  the 
disease,  may  prove  directly  fatal  either  by  producing  exhaas- 
tion,  or  by  occluding  the  bronchi  and  inducing  rapid  suffocation. 

The  occurrence  of  ulcerative  processes  in  the  larynx  is  an 
unfavorable  omen,  not  only  in  itself  but  also  because  it  dimin- 
ishes the  prospect  of  an  arrest  of  the  disease.  These  ulcerations 
in  their  earlier  stages  may  sometimes  heal,  and  probably  most 
of  us  have  seen  cases  in  which  the  course  of  the  disease,  when 
thus  complicated,  has  been  protracted  beyond  all  expet^tation, 
and  in  which  there  has  even  been  at  times  a  slight  improvement 
of  the  general  condition  ;  but  these  instances  are  exceptional. 

PleuriUs,  when  local  and  dry,  has  no  prognostic  significance, 
but  the  acute  cases,  accompanied  by  considerable  effusion,  are  of 
a  more  serious  character,  because  even  after  the  diminution  or 
apparent  absorption  of  the  effusion,  the  course  of  the  disease 
generally  takes  a  sudden  change  for  the  worse. 

Mention  has  already  been  made  of  the  rarity  vidth  which 
pneumothorax  is  associated  with  a  long  continuance  of  the  dis- 
ease after  this  event ;  in  fact,  there  are  no  instances  on  record  in 
which  a  permanent  cure  of  the  phthisis  has  resulted-  The  prog- 
nosis in  this  complication  is  always  very  bad. 
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As  regards  the  orgatis  of  circulation,  a  continuous  increase 
in  the  frequency  of  the  pulse  is  an  unfavorable  iudication,  even 
if  it  be  unattended  by  an  elevation  of  the  temperature.  The 
quality  has  tlie  same  significance  in  this  as  iu  otlier  chronic 
aft'ectiourf.  A  quiet  pulse  usually  deuotes  an  absence  of  fever, 
and  is  therefore,  at  least  for  the  time  being,  a  favorable  omen. 

The  most  important  elements  in  the  prognosis  are  i\\Q  fever 
and  ih*^  loss  of  iVfiffht.      A  persistently  liigh  mean  temperature 

I  is  characteristic  of  the  phthisis  tiorida,  and  is  a  very  serious 
symptom.  Equally  ominous  are  liigh  evening  temperatures,  or 
high  maxima  at  any  other  tinir,  even  when  the  minima  are  nor- 

I     mal,  and  especially  if  they  are  subnormal.     A  continuous  eleva- 

1  tion  above  the  normal,  with  only  moderate  maxima,  is  niijre 
favorable;    still   better,    normal   minima  with   maxima  of  only 

:■     slight  elevation.     Cfimplete  absence  of   fever  is  an  ausjiicious 

)     sign,  at  least  for  the  time  being. 

H  Tlie  intluence  of  the  loss  of  weight  upon  the  prognosis  is  of 

much  the  same  character.  At  the  same  time  it  should  be  remem- 
bered that  this  sj'mptom  is  not  always  dejiendciit  solely  upon  an 
elevation  of  the  tfuipcniture,  and  that  iuiismuch  as  the  other 
causes  may  be  of  a  temitorary  chaiucter  it  is  possible  for  a  restoiu- 
tion  of  the  weight  to  be  effected.  But  indcpundrntly  of  the 
exciting  conditions,  a  progressive  loss  of  fh'sh  is  an  unfavorable 
indication.  On  the  otlier  hand,  the  maintenance  or  increase  of 
the  patient's  weight  may  be  regarded  as  a  very  good  sign,  pro- 
vided due  care  is  taken  that  the  weighings  an?  nuidc  correctly  ;  a 
precaution  which  is  not  always  observed  in  ])rivate  practice. 

The  condition  of  the  dir/estire  orf/ans;  has  also  an  important 
bearing  upon  tlie  prognosis.  This  is  particularly  the  case  in 
those  forms  of  the  disease  which  are  ch;u:uti'ri/i'd  l)y  eaily  and 
long-continued  dyspepsia,  or  in  wlu(!ii  severe  attacks  of  true  gas- 
tric catarrh  repeatedly  occxir,  especially  if  fever  oi-  other  causes 
of  loss  of  flesh  are  also  present. 

The  rapidity  with  which  the  disease  usually  runs  its  course 

•  after  the  supervention  of  obstinate  diarrlupa,  has  aln^ady  been 
repeatedly  mentioned.  Such  a  diarrhcpa  probably  depends  upon 
ulceration  of  the  intestines,  and  as  this  process  is  arrested  only 
in  very  exceptional  instances,  the  symptom  must  be  regarded  as 
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foreboding  a  continuous  loss  of  Uesh.  Wlien  the  diarrhoea  seems 
to  precede  the  pulmonary  alTection,  it  generally  points  to  tbe 
broncho-pneumonic  form  of  phthisis  with  its  caseous  destructire 
processes. 

Nor  can  the  occurrence  of  the  affectians  of  the  lirer^  »pUt%, 
and  Jcklneys  be  regarded  as  a  favorable  indication,  notwithstand- 
ing the  retrograde  changes  which  take  i)lace  in  the  ]»uhDonarT 
processes  under  these  circumstances.  On  the  contrary,  tij« 
increasing  anfemia  and  dropsy  destroy  the  patient's  life  at  least 
as  quickly  as  the  lung  disease  would  otherwise  have  done  bjr 
itself. 

Treatment. 

'1       It  is  not  my  purpose  in  this  chapter  either  to  give  a  historical 
I  sketch  of  the  therapeutics  of   consumption  or   to  gratify  tk 
desires  of  those  who  are  eager  for  new  remedies. 

The  indications  for  medical  treatment  must  be  derived  from 
tbe  pathology,  from  a  knowledge  of  the  morbid  process,  and 
from  the  accuracy  of  the  diagnosis  in  tlie  individual  case.  And 
to  carry  out  these  indications  successfully  we  require  a  faniiliax- 
ity  not  merely  with  pharmacological  methods,  but  also  with  the 
general  normal  and  pathological  physiology  of  the  body. 

In  view  of  the  fearful  dissemination  of  consumption  throufrh- 
out  all  zones,  and  the  terrible  percentage  of  mortality,  nwirly 
two-sevenths  of  all  deaths  resulting  from  this  disease,  it  is  a  must 
unfortunate  circumstance  for  the  promotion  of  therapeutics  tlut 
Lk'n'Minec  should  have  been  misunderstood  as  holding  that  all 
phthisis  is  dependent  upon  tubercle,  a  malignant  neopla.^m. 
which  is  as  little  amenable  to  treatment  as  carcinoma.  Tliis  mis- 
conception has  led  to  a  convenient  expectancy  in  treatment ;  we 
prescribe  only  to  save  appearances,  or  at  most  to  combat, indivi- 
dual symptoms. 

The  importance  of  laboring  to  check  the  spread  of  this  deadly 
disease,  and  to  diminish  the  number  of  its  victims  lias  nerer 
seemed  to  be  so  urgent  as  at  the  present  time,  when  there  is  wk 
growing  demand  for  more  attention  to  the  preservation  of  h»>alth. 
and  when  the  conviction  is  gaining  ground  that  this  is  the  main 
function  of  medical  science.    And  yet  it  were  idle  to  imagine. 
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much  more  to  reasonably  expect,  that  we  shall  ever  be  able  to 
extirpate  consumption  from  the  human  race. 

Phthisis  is  pre-eminently  a  disease  whose  occurrence  and 
itialignancy  are  largely  due  to  predisposition,  or,  in  other  words, 
to  what  ia  called  a  constitutional  anomaly,  of  which  scrofula  la 
the  best  example.  The  first  indication,  therefore,  is  to  remove 
this  dj'scrasia,  whether  it  come  in  the  form  of  an  inherited  ten- 
dency to  the  disease,  or  be  acquired  from  such  causes  as  poverty, 
bad  air,  imi)roper  food,  unhealthy  apartments,  school  duties, 
factory  labor,  or  a  sedentary  mode  of  life.  These  are  all  causal 
conditions  which  predispose  to  phthisjis,  and  public  hygiene  has 
no  duty  so  urgent  as  their  careful  regulation.  But  for  a  long 
time  to  come  public  hygiene  ^^•ill  content  itself  with  writing  and 
talking,  and  meanwhile  the  task  mnst  be  left  to  individual  effort 
to  do  what  it  can  with  the  means  at  hand, 

In  my  opinion  it  would  be  far  better  for  all  concerned  if  many 
a  marriage  were  prevented ;  and  it  could  often  be  prevented,  if 
the  plij'sician,  instead  of  yielding,  as  is  too  frcqucntl}'  the  case, 
from  an  entirely  mistaken  courtr^sy  or  forbearance,  Avere  to 
express  his  decided  opjwsition.  For  the  sake  of  avoiding  excite- 
ment, seed  is  sown  which  w^ill  bring  forth  a  hundred-fold  of  sor- 
row and  distress. 

In  families  which  exhibit  a  disposition  to  phthisis,  the  newlj'- 
born  child  shoidd,  of  course,  not  be  nursed  by  the  mother,  if  she 
be  the  testatrix.  The  next  best  substitute,  as  every  one  will 
admit,  is  a  good  wet-nurse ;  but  a  good  one  cannot  always  be 
obtained,  and  then  we  are  obliged  to  resort  to  cow's  milk  ; — but 
with  what  distrust  and  anxiety,  since  the  investigations  of  Ger- 
lach  and  Klebs !  At  all  events,  the  milk  should  be  boiled,  and 
should  not  be  much  diluted.  Tlie  preval^^nt  idea  of  the  concen- 
tration of  cow's  milk  as  compared  with  human  milk  is  erro- 
neous, and  probably  accounts  for  the  better  results  obtained  by 
the  use  of  condensed  milk.  It  is  important,  also,  that  the  child 
should  be  allowed  greater  freedom  in  the  movimienta  of  its  limbs 
and  chest.  The  traditional  swaddling,  as  practised  by  nurses 
and  learned  by  the  young  mother  from  them,  is  reprehensible. 
Above  all.  fresh  airl  This  cannot  he  too  strongh'  insisted  upon, 
and  as  MacCormack  says:  "Pure,  fresh,  iintainted  aii-,  at  all 
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hours,  at  all  times,  and  in  all  places,  is  tlie  one  condition  with  i 
which  nothing  should  be  allowed  to  interfere."  And  to  this 
may  be  added  the  statement  of  Clark,  that  there  is  no  condition. 
even  includiug  lieiedity,  which  is  more  favorable  to  consumption 
than  a  lack  of  fresh  air  and  exercise.  Young  children  should, 
tlierefore,  be  sent  out  of  doors  as  much  as  possible,  because  the 
air  of  the  room,  however  large  it  may  be,  cannot  comjmr^  in 
fi'eshnesa  with  the  external  air. 

At  the  period  of  dentition  it  is  well  to  supplement  the  milk 
diet  with  beef  broth.     If  the  chUd  have  nursed  up  to  this  time, 
the   cow's  milk,    which   is   now   used   on   Aveaning,    should  be 
dilated— not  with  water,  but  with  broth  made  from  good  uiaiur^ 
beef.     If  dentition  be  delayed,  or  there  be  a  tendency  to  diar- 
rhoea,  some  prepamtion   of  lime  is  useful.     The  warm  batbs 
should  be  exchanged  as  soon  as   possible  for  ablutions  of  a 
cooler  temperature,  and  by  the  second  year  only  cold  wattr 
should  be  employed  once  or  twice  daily.     It  is  xmnecessju-y  for 
me  to  outer  into  all  the  details  of  the  diet  and  rearing  uf  chil- 
dren, and  the  previous  remarks  were  intended   only  to  show 
what  I'lireful  attention  and  detailed  advice  it  is  the  dnty  of  thn 
family  physician  to  give  in  these  cases.     It  will  often  be  difficult 
to  se<:ure  such  managemeut,  for  our  modern  life  removes  the 
physiciun  more  and  more  from  the  position  of  the  family  medi- 
cal adviser  and  guide  of  the  plu'sical  education  of  those  around 
liim.     And  now  that  medical  practice  is  being  converted  into* 
trade — that  abortion  of  progress — this  condition  of  things  bidi 
fair  to  become  steadily  worse. 

If  the  child  of  our  solicitude  do  not  die  in  his  second  or  third 
yenr  from  meningeal  tuberculosis,  and  if  he  escape  having  many 
coldrf  or  febrile  processes,  as  well  as  the  danger  of  glandular 
enlargements  from  vaccination,  he  will  probably  enjoy  fair  healili 
until  the  time  comes  for  him  to  attend  school.  Compulsoij 
attendance  at  school  is  doubtless  a  necessary  provisic 
the  state  and  the  community  are  under  obligations  to  a 
that  the  schools  are  healthily  located,  the  school  hours 
ably  short,  and  a  sufficiently  long  recess  given  for  exer 
the  open  air.  Would  that  the  study  of  classic  antiqnit 
cially  of  that  model  people  the  Greeks,  might  at  least 
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US  to  imitate  them  in  their  gymnastic  exercises  and  their  out- 
door life,  so  far  as  our  climate  permits ! 

If  the  child  have  not  already  contracted  the  epidemic  dis- 
eases of  childhood  at  home  from  its  older  brothers  and  sisters, 
the  dangers  of  such  contagion  will  hardly  be  escaped  during 
the  period  of  school  life.  These  affections — whooping-cough, 
measles,  and  also  scarlet  fever — may  either  lead  to  consumption 
directly,  or,  by  producing  scrofula  and  glandular  tuberculosis, 
may  supply  foci  for  subsequent  infection. 

Hence  it  is  the  indispensable  duty  of  the  physician  to  care- 
fully watch  the  termination  of  these  diseases — especially  any 
respiratory  complications  that  may  have  occurred — and  to  avoid 
pronouncing  the  child  entirely  well,  or  permitting  its  return  to 
scliool,  until  all  traces  of  trouble  in  the  bronchi,  lungs,  or  bron- 
chial glands  have  disappeared.  Attention  should  be  particu- 
larly directed  to  the  complete  restoration  of  the  nutrition  and 
condition  of  the  blood,  when  these  have  been  impaired. 

We  come  now  to  puberty,  the  period  of  more  rapid  growth. 
At  this  time,  even  more  than  in  early  life,  it  is  vitally  important 
that  in  all  his  occupations,  but  especially  when  sitting,  the  child 
should  be  taught  to  caiTy  the  shoulders  and  upper  part  of  the 
body  in  such  a  position  that  the  chest  may  expand  freely.  We 
can  hardly  expect  that  the  necessary  attention  to  this  point  can 
be  given  by  the  teacher,  whose  classes  are  overcrowded  and 
whost?  attention  is  fully  occupied  with  the  subject  of  the  lesson. 
This  duty  must  be  left  to  family  supervision,  guided  by  the 
advice  of  the  physician. 

Exercise  which  is  specially  directed  to  the  respiratory  organs 
is  very  important.  Ordinary  gymnastics  are,  of  course,  bene- 
ficial, but  they  are  better  adapted  to  develop  certain  muscles 
than  to  secure  proper  expansive  movements  of  the  chest.  In 
fact,  where  there  is  a  phthisical  conformation,  some  of  the 
severer  exercises — such  as  those  on  tlie  cross-  and  parallel-bars — 
are  apt  to  overtax  the  imperfect  powers  of  respii-ation. 

Still  more  serviceable  are  out-door  exercises  with  running. 
The  cultivation  of  the  voice  in  singing  is  also  useful ;  in  my 
observation  trained  singers  rarely  become  consumptive. 

Special  exercises  which  draw  the  shoulders  backwards  and 
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dilate  tbe  upper  parts  of  the  chest,  unquestionably  have  con- 
si{lenible  inliuence  in  altering  the  form  of  the  thorax  and  ii 
improving  its  expansive  power.  AU  growing  children,  or  at 
least  those  who  arc  predisposed  to  phtliisis  or  have  defective 
chests,  should  practise  these  movements. 

For  the  purpose  of  hardening  the  body,  cold  ablutions  oi| 
river  bathing  should  be  habitually  used,  care  being  taken  thai] 
the  skiu  is  thoroughly  dried.  The  meals  should  consist  of  plain, 
well-cooked  food,  and  should  be  taken  at  regular  hoars.  A 
sufficient  amount  of  sleep  should  be  Becnred  by  interrnptiiig 
the  sitting  or  standing  position  with  active  bodily  movements. 
Anjcmia  and  incipient  chlorosis  should  be  guarded  agziian  as 
far  as  possible,  and  the  blood  kept  in  good  condition  as  to  its 
quantity  and  quality,  in  order  to  improve  the  chances  of  cora- 
yilete  absorption  or  cicatrization,  in  case  iiitlammatory  process*'* 
should  arise.  If  they  do  occur,  especially  in  the  respiratory 
organs,  convalescence  must  be  promoted  by  the  free  use  of  res- 
toratives, and  the  causes  by  which  new  inflammations  can  h^ 
excited,  or  the  embers  of  the  old  revived,  should  be  avoided  for 
some  times  afterwards.  In  such  cases  it  may  be  advisable  to 
reconmiend  residence  in  a  milder  climate  during  the  ensuing 
wintt^r. 

If  the  resolution  he  incomplde  after  such  an  inflammation  of 
the  respiratory  organs,  advantage  may  be  derived  from  the  use 
of  mineral  waters  containing  soda  and  lime,  such  as  the  Lipp- 
springe,  Nencnahr  or  Ems,  and  from  bathing  in  waters  contaiuios 
c'hhu'ide  of  sodium,  as  at  iSodeii  or  Rcicheuhall,  situations  wliirh 
are  protected,  and  where  one  can  also  enjo^'  the  benefits  of  fn-sh 
air. 

For  ]ier.'5ons  wlio  are  predisposed  to  phthisis,  the  selection  (f 
an  ovrupafinn  is  of  no  less  prophylactic  importance. 

All  occupations  which  involve  a  specially  sedentary  life,  or 
file  maint(Miaticn  of  constrained  positions,  or  residence  in  an  im- 
pure atmosphere  mixed  witli  dust  or  vapors,  ai-e  to  Ix;  avoided: 
the  son  of  a  weaver  who  has  died  from  consumption  shouli' 
never  become  a  weaver.  Occupations  are  to  be  preferred  whl 
}ienuit  more  out-door  lif-       "*  exercise. 

Inasmuch  as  seroful^^^^^^^^^^^^^^^isposing  cane^^ 
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phthisis,  the  greatest  attention  should  be  paid  to  this  affection  in 
chlldliood,  and  to  any  traces  of  it  in  aft«r  life.  If  we  could  rid 
tlip  world  of  scrofula,  we  should  do  a  great  service  in  the  thera- 

]x^usis  of  phthisis.  The  regulation  of  such  questions  of  public 
liygienn  as  the  premature  occupation  of  nfwly-built  houses,  tlie 
use  of  cellars  for  habitable  purposes,  and  the  overcrowding  of 
sleeping  apartments  must  be  left  to  the  authorities,  but  still 
much  can  be  done  privately  towai'ds  tlie  extiii>ation  of  scrofula 
by  insisting  upon  more  care  in  regard  to  food,  fresh  air  and  bath- 
ing, and  by  the  approjjriate  use  of  cod-liver  oil  and  prei)ai-ation3 
of  iron. 

Tlie  extirpation  of  accessible  enlarged  glands,  which  have 
failed  to  yield  to  such  constitutional  treatment,  has  been  re- 
peatedly practised,  and  may  be  recommended  as  a  justifiable 
prophylactic  measure. 

The  treatment  of  actually  existing  disease  of  i?te  apex  will 
dep*^nd  in  the  first  place  upon  the  diagnosis,  whether  the  affec- 
tions be  chiefly  or  solely  a  chronic  pneumonia. 

In  persons  of  more  vignmus  constitution,  especinlly  if  pain 

and  fever  are  present,  a  few  wet  cujw  mwy  be  applied  tuider  the 

clavicles,  or  between  the  scapuhc.     So  long  as  any  fever  or  pain 

continues,  the  patient  should  remain  in  a  jmre  air  of  unifnnn 

temperature,  and  in  winter  should  keep  to  his  room,  which  ought 

to  be  well  ventilated,  but  iiv  sumaier  he  may  sit  out-of-doors  in 

protected  places.     Exercise  especially  of  the  upper  extremities, 

should  be  taken  only  in  moderation.    The  diet  must  be  unirritut- 

ing  ;   strong  beef  extracts  and  broth  are  better  avoided,  but 

meat  may  be  used   in  moderate  quantity  by  ])ersons  who  are 

ana>nuc.     As  a  rule,  wine  and  beer  slionld  be  discontinued.     lu 

accordance  with  the  views  liitherto  entett;iined  in  regard  to  the 

action  of  soda,  tln'  carbonate  of  soda  niaj-  be  used  in  simple 

solution,  combined  with  infusion  of  digitalis  if  there  be  much 

'er.     A  moderate  amount  of  exercise  of  tlie  lungs  may  be  per- 

ed  even  during  this  active  stage  of  tlie  disease,  with  t!ie  view 

•eventing  tlie  collapse  of  tlie  lobules  in  the  affected  jwrt 

are  still  permeable,  and  of  hindering,  by  the  free  circula- 

air  in  the  bronchi,  the  drying  up  of  substances  lying 

im. 
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On  tlio  ahatemenl  of  the  inflammatory  symptoms  it  hu 
always  been  a  favoritt*  practice  to  employ  local  derivation.  Tlii» 
mode  of  treatment  seems  to  be  of  serv^ice,  and  may  be  carried  nut 
by  painting  the  whole  upper  part  of  the  chest  and  tlie  irlt^•^ 
scapular  regions  with  the  tlnctui-e  of  iodine,  by  inunction  witk! 
croton  oil  or  tartar-emetic  ointment,  or  by  the  use  of  blisten 
kept  ojien  for  a  long  time.  The  full  diet  may  now  lie  gradually' 
restored,  and  in  ordt?r  to  promote  absorption,  as  well  as  to  effect 
as  complete  a  development  of  the  cicatricial  process  as  possibk, 
it  is  desirable  to  improve  the  circulation  by  proper  measims 
adajvted  to  increase  the  supply  of  blood,  and  to  strengthen  th*- 
action  of  the  heart.  For  tlie  purpose  of  expanding  the  aerate 
parenchyma  lying  between  the  foci  where  we  expect  the  cicatri- 
zations to  take  place,  respiratory  exorcises  may  now  be  ns«Hi  to  a 
greater  extent,  and  advantage  may  be  derived  also  from  inhala- 
tions of  compressed  air.  This  measure  not  only  benefits  the  pal- 
monary  circulation,  but  the  increased  pressure  also  assists  I« 
dilate  the  collapsed  alveoli  and  the  contracted  bronchi,  and  thus 
opens  a  wider  surface  within  the  diseased  part  to  the  acriun  of 
the  air  ou  ordinary  respiration.  The  greater  fulness  of  thf 
pulse,  and  the  slower  bi-eathing  after  these  seances,  may  Ix^tbus 
explained.  Further  trials  with  this  method  ai-e  necessary  before 
it  can  be  decided  whether  the  numerous  apparatus  which  liave 
recently  been  invented,  can  replace  the  bell-apparatus,  or  are 
]>erlmps  superior  to  it. 

This  training  of  the  respiratory  organs  in  convalescents  may 
also  be  supplemented  hy  a  residence  in  an  elevated  protected 
region  during  favorable  seasons  of  the  year.  This  measun? 
usiKill}'  also  i)roduces  an  increase  of  appetite.  But  if  thebron- 
ciiial  secretion  still  continue  to  be  excessive,  and  the  respiratory 
murmur  over  the  affected  part  still  remain  at  times  indistinct,  tlw 
patient  before  going  to  the  mountains  may  first  tr}'  the  soda 
waters  above  mentioned,  the  Lippapringe  (also  the  Inselbad  at 
Puderborn),  the  Neueuahr,  or  the  Ems,  or  the  alkaline  murialic 
acidulated  Avaters,  such  as  the  Obersjilzbrunn,  Reinerz,  etc. 

Iti  vii'w  of  tlifgn'at  importance  oi  jrrecentinfj  a  relapxe.  ol 
ridding  the  patient  of  the  remains  of  his  arrested  disease,  and  of 
])romoting  the  exi)ansion  ol"  the  lung,  it  is  very  desirable  thatluJ 
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should  avoid  a  northern  climate  during  the  ensning  winter,  and 
this  can  best  be  aceompHslied  by  sonthern  travel.  But  the  par- 
ticular latitude  or  locality  which  is  to  be  selected  will  depend 
upon  the  condition  of  tlie  patient  and  upon  the  accommodations 
which  tlie  place  affords.  Cold  days  and  raw  winds  are  to  be  met 
witli  everywhere,  and  there  is  no  place  in  which  a  reasonable  pru- 
dence is  unnecessary,  but  localities  where  the  jjatient  is  obliged 
to  spend  the  winter  within  doors  are  of  course  to  be  avoided. 

Another  desirable  prophylactic  measure  against  relapses  is 
that  of  inuring  the  skin  to  the  influences  of  cold.  There  is  con- 
siderable uncertainty  however  in  regaid  to  the  modus  opnandl 
by  which  this  result  is  effected.  Kiinge  supposes,  and  I  tliiidv 
correctly,  that  the  explanation  is  as  follows;  the  vessels  of  the 
skin  when  exposed  to  cold  contract  rapidh',  under  the  influence 
of  heat  they  rapidly  expand,  and  when  both  of  these  agents  arc 
withdrawn  they  immediately  resume  an  equilibrium  after  t!ie 
reaction.  If  this  explanation  be  correct,  the  haV>itual  use  of 
cold,  in  a  degree  suited  to  the  susceptil>ility  of  the  patimt,  and 
followed  by  fiiction  and  exercise,  must  gradually  accustoni  tlie 
skin  to  such  adjustments. 

It  is  not  improbable  that  the  effect  is  increased  wiien  the 
water  contains  consideral>le  salt.  The  beneJicial  effects  of  cold 
ablutions,  ahovver  butiis,  and  sea-bathing  in  the  treatment  of 
pneumonic  residua  are,  in  my  opinion,  to  be  explained  as 
above. 

"W^ien,  however,  we  have  to  deal  with  the  hronrlin-pnenmo-nk, 
the  specific  form  of  the  disease,  or  phihisi-s  proper,  the  indica- 
tions for  treatment  are  different. 

II  it  be  admitted  that  tubercles,  and  the  tuberculous  scrofu- 
lous inflammatory  products  accom^taiiying  it,  undergo  no  other 
metamorphosis  except  the  caseous,  and  that  the  extension  of  the 
process  and  the  healing  of  already  existing  destructions  can  be 
effected  only  by  the  formation  of  cicatricial  tissue  around  them, 
the  indications  for  treatment  will  therefore  be,  to  promofi'  the 
caseous  ti-ansformation,  to  facilitate  the  remrjval  of  caseous  mat- 
ters, and  to  restore  the  conditions  und«,'r  which  normal  connec- 
tive-tissue forming  inflammations  can  take  the  place  of  the 
tuberculous. 
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The  prospect  is,  liowever,  far  from  satisfactorj-,  when  weeoi* 
sider  tho  means  upon  whiclk  we  can  rely- 
To  the  above  indications  is  also  to  be  added  anotlner  very] 
important  one,   tlie  reduction  of  the  fever,  which  is  the  tuain] 
cause  of  the  emaciation  and  wasting  of  the  body. 

Again,  the  treatment  will  of  course  vary  according  to  whetherj 
we  hav»'  to  deal  with  a  still  existing,  advancing  process  or  with  a 
period  of  arrest. 

The  supposition  that  the  degeneration  of  the  products  of 
tuberculous  inflammation  can  be  hastem-d  by  the  use  of  certain 
saline  waters  is  of  course  a  mere  hypothesis,  and  little  more  can 
be  said  of  the  idea,  that  by  exciting  a  fluid  bronchial  secretion 
the  tenacious,  crumbling  caseous  masses  may  be  dissolved  and 
removed  by  ex^iectoration. 

Yarlous  other  plans  of  treatment  must  also  be  regarded  as 
equally  hj'pothetical ;  such  as  the  use  of  whey  or  grape  juice,  or 
the  mineral  waters  above  mentioned,  which  are  generally  given 
mixed  with  milk,  or  the  direct  spraying  of  the  respiratory  orgaiu 
with  dilute  saline  solutions  or  sea-water. 

In  regard  to  the  latter  method,  it  is  still  a  question  whether 
these  inhalations,  considering  the  brief  time  during  whirli  they 
are  etn])lo3ed,  reall}'  reach  the  lungs  in  apprfciable  amount. 
Still  aftt'r  such  sprayings  we  often  see  the  exp-ctoration  in- 
creased considerably,  although  it  must  be  admitted  that  its 
exact  iiahire  has  never  been  investigated,  and  we  not  mh^ 
quently  find  that  the  crackling  rales  and  altered  respiration 
di'ti'Cted  at  the  outset  of  this  treatment  change  after  a  few 
weeks  to  a  pure  bronchial  breathing  without  rales.  Besides  this 
then*  are  still  other  unpleasant  effects  fi'om  the  bold  use  of  this 
nu'tliod  of  employing  the  natural  mineral  watej-s  in  already  ex- 
isting bronclio-pneumonic  processes,  which  have  justly  brought 
it  into  discredit,  and  which  probably  arise  from  the  irritating 
action  of  the  large  quantity  of  carbonic  acid,  which  these  watOT 
contain,  upon  the  vascular  system. 

Carbonate  of  soda  may  also  be  used  with  milk  as  a  vehicle,  or 
lime-water  and  milk  ma}'^  be  given.  The  lime-water  is  also 
employed  by  inhalation  to  modify  the  bronchial  affection. 

The  action  of  fat  probably  also  belongs  to  this  categoir. 
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When  fat  is  used  in  an  easily  digestible  form,  such  aa  cod- 
liver  oil,  good  butter,  or  milk  fresh  from  the  cow,  its  pres- 
ence ill  the  affected  blood-vessels  and  lymphatics,  whose  endo- 
thelium forms  the  starting-point  for  the  microscopic  miliary 
tubercle,  may  so  improve  the  nutrition  of  these  parts  as  in 
various  wa^^s  to  limit  the  formative  process  of  the  tuberculous 
intlammatiou. 

Inhalations  of  lime  and  recently  of  carbolic  acid  liave  also 
been  used  to  an-est  the  extension  of  the  broncho-pneumonic 
inflammations.  My  own  experience  Avith  carbolic  acid  inhala- 
tions has  been  so  unfavorable  that  I  cannot  recommend  them  ;  in 
my  case:*  they  proved  entirely  useless.  The  great  importance  of 
pure  air  "'at  all  hours  and  in  all  places"  is  indicated  here  also, 
as  well  as  in  the  prophylaxis.  If  the  air  in  every  house  is 
impregnated  with  organic  bodies,  which  can  excite  the  process  of 
putrefaction,  how  much  more  must  this  be  true  of  the  bad  air  of 
close,  narrow  sleeping  and  sitting  rooms  !  Those  impurities  may 
not  inflict  any  injury  upon  a  mucous  membrane  covered  with 
epithelium,  but  \\  lu-n  they  lodge  upon  a  denuded  or  ulcerated 
surface,  or  upon  masses  of  exudation  their  deleterious  effects  are 
developed.  Great  care  should  be  taken,  therefore,  in  Tirondio- 
pneumonia,  that  there  should  b«  a  constant  renewal  of  air  having 
a  uniform  moderate  temperature. 

The  extension  of  the  morbid  process  is  probably  favored  also 
by  the  action  of  other  irritants;  henre  the  importance  of  an 
nnirritatirig  diet.  Whether  alculiol  should  be  employed  in  suit- 
able doses  to  check  the  destructive  processes  in  this  form  of 
phthisis  I  am  not  prepared  to  say  ;  at  all  events  alcohol  does  not 
raise  the  temperature. 

By  carrying  out  these  indications  for  treatment,  and  by  facili- 

.tating  the  expectoration  of  the  broken-down  products  we  shall 

best  succeed  in  promoting  the  formation  of  a  limiting  zone  of 

simple  injlammation,  and  in  thus  an-esting  the  existing  process. 

lis  object  may  be  furthered  also  by  improving  tlie  condition 

t  the  blood  by  agents,  which  increase  the  appvtite  and  thus 

aprove  nutrition,  surh  as  Penn*ia>t  bark.     The  effects  of  this 

jmedy,  it  seems  tome,  do  not  depend  entirely  u]K>n  its  alka- 

dds,  nor  upon  the  tannic  acid  contained  in  it,  and  hence  I  gen- 

VOL.  V.^-3!> 
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erally  use  tho  simple  extract  of  cinchona.     Malt  extracts 
to  be  recommended  for  the  same  reason. 

T\\it  fei'cr  requires  spi-cial  treatment.  Tliis  symptom  mil  not 
entirely  disappear  until  the  febrilacient  substajices  are  expe llixl 
from  the  body,  but  still  it  may  be  abated  by  treatment,  and  thus 
one  of  the  causes  of  the  extension  of  the  local  process  may  be 
counteracted. 

Digitalis  and  quinine  should  be  used  only  for  the  purpose  of 
temporarily  reducing  very  high  temperatures.  Neither  of  them 
should  be  given  continuously,  digitalis  particularly,  on  account 
of  its  very  injurious  action  upon  tlu"'  gastric  mucous  raeinbrane. 
Our  main  reliance  must  tlierefoi-e  bti  dkt  and  rest  of  bothj. 
The  food  should  consist  princij)ally  of  unlk,  the  lioiled  grains, 
and  stewed  fruit  witii  a  little  brt-ud,  As  the  fever  abat<»s  we 
may  gradually  return  to  eggs,  meat,  and  tinall}^  to  beef-extracii 
wine,  and  beer. 

The  patient  and  his  friends,  like  physicians  themselves  fur- 
nierly,  are  still  always  in  favor  of  " strengthening"  treatnii-nt; 
but  it  should  be  borne  in  mind  that  we  have  a  definite  ohji.*ct  in 
view,  viz.,  the  reduction  of  the  fever,  which  is  tlie  chief  cauM*  of 
the  ])liysical  prostration,  and  that  this  reduction  promotes  the 
arrei>t  of  the  local  process.  When  this  is  accomplished  tonif 
treatment  is  appropriate.  It  is,  moreover,  entirely  errontous  to 
suppose  that  the  weight  of  the  body  cannot  be  nmintained  upon 
tliis  restricted  diet  even  in  the  presence  of  fever;  in  fact  I  hare 
often  s<'en  the  weight  increased. 

All  these  measures  are,  however,  of  little  or  no  avail  in  that 
form  of  iihthisis  in  which  there  is  a  continuous  and  rapid  de- 
stiuetion  of  large  portions  of  the  jtulmonary  parenchyma,  wirh» 
continued  high  fever  ;  tiie  course  of  phthisis  florida  is  not  to  be 
arri'stcd  even  for  a  moment, 

III  all  otlier  forms  the  symptoms  in  the  earlier  part  of  thr-dis-j 
ease  usually  subside  for  a  time,  either  spontaneously,  or  aii 
result  of  treatment,  and  in  many  cases  may  be  compk 
arrested.  In  such  cases  the  indications  for  treatment  are  inuci^ 
the  same  as  in  sim]ile  chronic  pneumonia,  except  that  the  pafieni 
is  generally  more  debilitated,  more  anfemic,  and  less  cajiable 
resisting   injurious  intlueuces.      Ferruginous   preparations, 
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those  which  promote  appetite,  a  nutritious  diet,  pure  au-,  exer- 
cise of  the  hings,  and  the  liardening  of  the  skin  must  now  be 
employed  judiciously  and  persGveringly. 

In  tliis  stage  of  arrest  many  ])er3ons,  who  still  retain  some 
degree  of  strength,  derive  great  benefit  from  the  method  iised  by 
Dr.  Brelimer  of  Gcirbersdorf,  and  uUo  at  Davos.  They  geneniUy 
increase  considerablj''  in  weight,  tin*  fnugh  in  some  cases  dis- 
appeai*s  entirel}'  for  the  time  being,  and  many  of  these  patients 
enjoy  a  satisfactory  degree  of  healtli  for  }'ears.  If  the  nutrition 
be  seriously  impaired,  the  vascular  sj'stem  wry  irritable,  and  the 
larynx  be  threatened,  places  of  resort  must  be  selected  which 
are  less  elevated.  Those  whicli  are  free  fj'iiiu  dust  are  to  be  pre- 
ferred. In  some  cases  the  relajise  may  perhaps  be  prevented  by 
an  expatriation  for  life  or  for  several  years  to  Egypt,  Madeh-a,  or 
the  plateaus  of  Central  America. 

If  the  patient,  after  an  absence  of  sev"ral  months,  be  obliged 
to  return  to  his  home,  and  again  expose  himself  to  the  injurious 
intluences  of  his  occupation,  a  new  attack  will  usually  ocirur  in 
the  course  of  one  or  two  years.  Can  this  be  prevented  by  estab- 
lishing an  issue  on  the  ujiper  part  of  tlie  arm,  as  was  custuniary 
in  former  times  ?  How  much  ln'iiefit  is  to  be  derived  from  the 
use  of  revulsive  measures  foi-  the  [jui'prisi'  of  changing  the  abnor- 
mal courst'  of  the  nutritive  processi^s,  it  is  impossible  to  say  ;  nor 
are  we  able  even  at  the  present  day  to  explain  how  an  artificial 
suppuration  can  check  internal  disorganizations,  or  diminish 
established  morbid  discliargi^s,  es]H-cially  suppurations,  in  inter- 
nal organs,  and  3'et  in  all  times  there  has  been  unbiassed  testi- 
mon}'  to  show  that  this  mode  of  treatmcut  apparently  nuidifies 
the  course  of  morbid  processes,  and  jiarticularly  those  whicli  are 
of  a  constitutioual  character,  or  are  dcjK'ndeiit  upon  a  dyscrrasia. 
What  we  cannot  exj>laiu  may  very  well  be  ti-uc  notwithstanding. 
As  for  myself,  however,  I  have  never  used  siu-li  (hrivatives. 

The  complications  and  incidi'Utal  syui])toms  of  jiliThisis  are  to 
i  treated  in  the  same  way  as  when  thoy  occur  independently  of 
lis  connection. 

When  the  laryngeal  aJFcciion  is  merely  of  a  catarrhal  char- 
cter  it  will  souu'tiuu^s  disa])])i'ai'  uud'T  Ihi'  use  of  inhalations  of 
ime-water,  or  solutions  of  tannin  or  various  salts.     Ulcemtive 
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processes  may  be  arrested  by  the  application  of  mild  caustics, 
and  for  this  purpose  a  solution  of  carbolic  acid  may  be  tried. 
•  Profuse  suppuration  from  cavities  may  be  diminished  by  the 
local  and  internal  use  of  the  resins  and  balsams.  Many  years 
ago  an  English  physician  recommended  the  paracentesis  and 
injection  of  cavities  ;  this  operation  has  recently  been  repeatedly 
performed.' 

In  pneumothorax  the  chief  indication  is  to  check  the  rapidly 
ensuing  pleuritis  by  applications  of  ice,  and  to  diminish  the 
shock  by  means  of  narcotics,  so  as  to  quiet  the  breathing.  With 
the  aid  of  morphine  the  patient  will  be  able  to  lie  upon  the  dis- 
eased side,  and  thus  allow  the  other  lung,  which  is  carrying  on 
the  whole  function  of  respiration,  to  expand  more  easily,  be- 
cause under  these  circumstances  it  does  not  have  to  raise  the 
weight  of  the  upper  part  of  the  body  in  inspiration.  The  use  of 
narcotics  is  also  unavoidable  at  times  for  the  purpose  of  allevi- 
ating the  severe  cough,  which  is  often  dry  and  incessant.  Sleep 
moreover  diminishes  the  waste  of  the  body. 

In  hamoptysis  the  treatment  is  to  be  directed  mainly  to  the 
contraction  of  the  blood-vessels.  The  favorite  methods  of  carry- 
ing out  this  indication,  which  I  believe  to  be  the  correct  one,  are 
applications  of  ice,  and  the  use  of  lead  and  ergot,  tlie  latter  also 
hypodemiically.  These  measures  should  be  supported  by  rest 
of  the  respiratory  organs,  which  is  to  be  secured  by  morphine,  if 
necessary,  by  the  maintenance  of  a  comfortable  position,  and  by 
dry-cupping  the  lower  extremities.  The  direct  employment  of 
agents  which  coagulate  albumen,  such  as  the  inhalation  of  % 
solution  of  chloride  of  iron,  has  not  commended  itself  to  general 
approval.  Such  remedies  are  of  course  justifiable  when  there  is 
a  constant  recurrence  of  hemorrhages,  and  the  spontaneous  con- 
traction of  the  vessel  is  impossible. 

The  dyspepsia  often  baffles  all  our  efforts  to  control  the  dis- 
ease. Neither  changing  the  articles  of  food  or  their  mode  of  pre- 
paration,  nor  the  administration  of  small  doses  of  iron  with  bit- 
ters, malt  extracts,  extract  of  cinchona,  pepsin,  and  hydrochloric 
acid  seem  to  do  any  good.    Nor  are  we  much  more  successful  in 

'  For  details  consult  Koch,  Eerliner  kiln.  Wochenschrift,  1874,  No.  16. 
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tlio  treatTnent  of  diarrha'a,  when  this,  as  is  generally  the  case, 
depends  upon  incia-able  lesions.  Still,  since  we  soiiietinies  find 
considerable  ulcerations  in  cases  which  have  been  free  from  this 
symptom,  we  can  understand  how  t!io  usual  methods  of  treat- 
ment may  at  least  ward  off  exhaustion  fi'om  this  cause,  even  if  it 
do  not  control  the  morbid  process.  Regulation  of  the  food  and 
drink  is  important,  and  the  various  astringents,  to  wliich  a  little 
opium  may  always  be  added,  should  be  tried  in  succession.  The 
protracted  ust^  of  lenr?  is  liazardous.  Kranieria  and  hfematoxy- 
lon  are  sometimes  more  efhcactons  than  tannic  acid  itself. 

The  anno_ving  persptrations  are  sometimes  relieved  by  the 
usual  treatment  with  mineral  acids  in  astringent  decoctions,  such 
as  sage  tea,  or  somewiiat  Jiiore  frequently  by  atropine,  V>ut  verj^ 
often  both  fail.  AVitli  the  more  vigorous  patients  ablutions  with 
cold  wafer,  to  whicli  spirits  have  been  added,  may  be  tried.  Tn 
Gorbersdorf  benefit  is  derived  from  cold  douches  and  cognac. 
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WalUr,  ITchcr  die  acute  Limgcntuborkulose.    Prager  Vicrteljahrschrifl,  B4  TU 
lSr),-)._/,»'jf,/<-(,  RechcTclies  sur  la  plithisia  aigue  clicz  I'adultc.     Th&rf.    Ptrg, 
1851. — ItilUet  et  Rirthei,  T.-uite  clinique  dis  maladies  des  enlinU,  VoL  IIL- 
Wundeirlieh,  Ziir  HeilbarkcJt  diT  acutcn  Miiiartuberkiilose.     AjchivdwHal- 
kmidf,  !8(50.— C.   E.   E.  Ih/Jfrtuinn,  DL'itriige  zur  Lelire  von  dtr  ToberknlflK. 
Deutsche  Arcliiv,  III.,  1887. — St'ff'fii,  KLiuik  dcr  Ivind^Tkraukfadfeni.  IL  HkQ. 
— Maia,  Ueb T  Tub-rkulos-!  dji*  Oliorloidett.     Grafe's  Archir,  4.  a  &.  Jtihrfft^ 
— Dutch,  Ul-Iii-t  Till)  ;rku5tHj  djr  Clii»rioi»l"'a.      Vlrchow's   Archiv,  B.  3W, 
Ci'hnfmm,  Uuhcr  Tuburkiilosc   dcr  Clioi-iutdoa.     Vircliow's  ArohW,  B.  3J.— ^ 
V.  Griife  u.  Lfh'r,  Ui;bor  Adcrhauttubcrkel.     Arcliir  f.    OphthnltnoUMpe.  R  li 
— /^(?j,  Clinical  ObsLTvations  on  Acute  Tubercle.     St.  Oeorge's  Ho^ital  nffpod 
1870, — Jiirgenm'ii,  Zur  Dingiioatjk  der  acuten  Miliuituburkulusc    Berlin,  lilift 
"Wnchenschrift,  1872,  No.  5. — Hutlrr,  Zur  Diij^ostik  der  acuten  MiliMlnlwin- 
lose.     Wicntr  medic.  Prcssfi,  1872,  Xo.  12. — Buhl,  Bericht  iibcr  280  Ldch«ulE- 
imngon.    Zoitsdirift  fttr  rationdJo  Mcdicin,  Neue  Folge,  Bd.  \'I1L — Bvivi, 
LMiLT  I^liluirtuljcrkuloso  uud  Uber  das  Yerbiiltiiiss  eta     Deatscba  AtcUt.  Bil 
XII. 

The  oarlior  writoiN,  who  regarded  tnVi'cle  as  the  criterion  of 
plithi.-^is,  (lesrri])iHl  very  acufe  forma  of  tliis  disease,  which  ran 
their  fatal  course  witliiti  a  few  weeks,  and  in  which  the  chief 
lesioti  found  was  tlie  presence  in  both  lungs,  and  frequently  in 
other  ru;n;aiis,  of  a  great  ntiinher  of  miliary  tubercles,  which  had 
not  yet  uudersone  any  further  transformation.  Nowadays,  how- 
ever, wlun  the  miliary  tubercles  can  no  longer  be  con^deKd  s 
necessary  accompaniment  of  consumption,  this  acute  affection,  in 
whicli  tlie  miliary  tubercle  forms  tlie  only,  or  by  far  the  moel 
important  lesion,  mu.st  be  regarded  as  distinct  from  phthisis. 

That  such  a  distinction  should  be  made  is  evident,  not  only 
from  the  patholoj^ical  anatomy  of  the  two  diseases,  but  also  fmrn 
their  symi^toms,  course,  prognosis,  and  therapensis,  all  of  which. , 
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are  entirely  diilerent  in  acute  miliary  tuberculosis  from  wliat 
they  lire  in  pulmrmary  consumption.  Thu  uuly  close  rehition- 
sliip  between  them  is  in  respect  to  their  etiology,  as  lias  been 
shown  by  the  i>atliologieal  experiments  which  have  been  made, 
that  is  if  till-  very  minute  tubercle:?  found  in  these  animals  wei-e 
really  tubinrles.  Still  even  the  pathulogi<;!tl  anatomists  have 
been  satisfied  of  the  existence  of  this  relationship.  Buhl  espe- 
cially has  characterized  tlie  miliary  tuberculosis  as  an  infectiv*- 
disease  produced  by  an  auto-iuoculation  with  caseous  matter  in 
the  body.  In  many  cases  the  miliary  tuberculosis  manifests 
itself  only  in  the  form  of  a  basilar  menin-ritis  ;  at  least  the  dojn- 
inant  symptoms  during  life  an'  of  a  cerehnd  character.  In  other 
instances,  however,  the  secondary  eru|iti<)n  of  millnry  tubei-clrs 
takes  place  chiefly  or  soli-ly  in  tlie  lungs  ;  or  it  may  extend 
further,  and  involve  the  serous  memhraut.'S,  tlie  perit(3ueuni  and 
pleura,  as  well  as  the  liver,  spleen,  and  kidneys.  This  lesion 
nxiiy  be  found,  moreover,  either  in  persctns  avIio  already  have  a 
chronic  or  rapid  consum])tion,  or  in  tlio.se  wliosi^  lungs  have  been 
unaffected.  In  the  great  majority  of  these  cases  careful  exanii- 
natirin  will  reveal  somewhere  in  the  body  a  caseous  nmss,  from 
whieh  absorption  may  be  8ui>posed  to  have  occurred.  And 
although  occasionall}''  our  failure  to  discover  such  a  ciiseous 
mass  may  leave  the  causation  of  the  miliary  tuberculosis  in 
doubt,  yet  the  results  of  all  the  inoculation  experiments  liave 
been  so  uniform  that  one  can  scarcely  avoid  the  cunvlciinn  that 
in  man  also  miliary  tuberculosis  proceeds  from  infection,  and 
generally  from  anto-infecdon. 

In  the  historical  sketch,  previously  given  in  my  article  on 
pulmonary  consumption,  it  was  mentioned  that  Mang<4us  was 
probabl}'  the  first  to  recognize  true  miliary  tuberculosis.  Then 
Bayle  distinguished  phthisis  granulosa  as  a  separate  foini,  but 
his  description  is  very  imjierfect,  and  does  not  correspund  to 
miliary  tuberculosis,  although  it  must  be  admitted  that  the  his- 
tory of  some  of  his  cases  (e.rj.,  Obs.  9)  shows  thnt  tliey  were 
really  of  this  character.  Tlie  same  ma}'  be  said  of  the  observa- 
tions of  Laennec  and  Louis,  who  described  miliary  tuberculosis 
under  the  head  of  acute  phthisis. 

Probably  the  first  writer  to  lay  adequate  stress  upon  the 
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special  character  of  this  affection  was  Waller.'  He  divided  it 
into  five  different  varieties,  while  Lendet  *  was  content  with  three 
— a  typhoid,  a  catarrhal,  and  a  latent  form.  The  typhoid  form 
has  always  excited  the  most  interest  on  the  part  of  physicians, 
on  account  of  the  great  diflS^culty  in  distinguishing  it  from 
typhoid  fever,  to  which  it  presents  a  striking  resemblance  in 
some  cases  and  at  certain  stages. 

But  these  writers  also,  and  in  fact  all  except  the  more  recent 
authorities,  regarded  this  affection  as  an  acute  phthisis.  The 
results  of  inoculation,  however,  and  the  constantly  accumulating 
evidence  from  pathological  anatomy,  render  this  view  untenable; 
acute  miliary  tuberculosis  must  now  be  considered  not  as  an 
acute  variety  of  pulmonary  consumption,  but  as  an  infective  dis- 
ease, which  may  occur  whenever  an  opportunity  arises  for  the 
absorption  of  caseous  matter  by  the  vessels.  The  existence  of 
such  matter  in  the  various  forms  of  pulmonary  consumption 
explains  how  the  latter  may  become  complicated  by  an  acute 
miliary  tuberculosis,  and  why  so  many  cases  of  pulmonary  con- 
sumption terminate  in  this  way. 

Again,  the  fact  that  the  miliary  tvberclea  are  found  in  great- 
est numbers  in  the  lungs,  and  that  pulmonary  miliary  tuber- 
culosis is  the  chief  variety  of  the  affection,  is  additional  evidence 
that  it  arises  from  absorption  of  infective  substances.  There  are, 
to  be  sure,  other  forms  of  acute  miliary  tuberculosis,  in  which 
the  lungs  are  unaffected,  but  these  cases  form  only  a  very  small 
proportion  of  the  whole  number.  These  exceptions  are  usually 
cases  of  rapidly  fatal  affection  of  the  pia  mater. 

In  the  further  description  of  this  tuberculosis  I  shall,  there- 
fore, confine  myself  to  its  pulmonary  form,  and  shall  speak  of 
the  other  localizations  of  the  miliary  tubercle  only  as  complica- 
tions. 

Etiology. 

As  has  already  been  mentioned,  we  know  of  but  one  canse  for 
the  formation  of  the  miliary  tubercle,  viz.,  the  absorption  of  case- 
ous matter.    How  this  produces  tubercle  requires  still  further 

'  Prager  Vierteljahrahrift,  1845,  Bd.  VL 
-  L.  a,  p.  84. 
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inrpstigation.  Waldenburg  supposes,  from  the  fact  that  the 
coloring  matters  used  to  inoculate  animals  are  to  be  found  in 
the  tubercle  nodules,  that  a  transportation  of  corpuscular  ele- 
ments of  some  sort  takes  place.  And  it  is  very  certain  that  a 
tran!>])ortation  must  take  place  when  a  substance,  introduced 
into  the  body  at  one  place,  produces  a  formation  in  another 
part.  The  occurrence  of  a  transportation  is,  however,  of  less 
importance  than  the  fact  that  the  substances  transported  excite 
tissue-iiTitation  and  its  results  at  the  point  where  the  secondary 
formation  is  ]injduced,  and  of  less  importance  also  than  the  dis- 
coveiy  of  the  particular  structures  in  which  these  irritations 
take  place. 

In  the  animal  experiments  the  blood-vessels  must  probably 
be  regarded  as  the  means  of  transportation,  and  the  nodules, 
which  are  observed,  must  sprinpj  from  the  small  arteries  or  capil- 
laries. In  human  tuberculization,  however,  it  is  very  often  the 
lymphatics  which  absorb  the  matter,  and  produce  the  gradual 
diffusion  in  the  body  ;  hence  the  tuberculization,  which  is  found 
verj'  frequently  along'  the  Ij^uphatics  and  in  the  ]}'mphatic 
glands  in  the  neigliborhood  of  a  caseous  mass.  How  a  general 
infection,  an  acute  miliary  tuberculosis,  i.s  produced  under  such 
circumstances  it  is  not  ea.sy  to  say.  Probably  after  a  while 
some  of  the  matter  passes  into  the  blood-vessels,  but  whether 
previous  physical,  or  also  chemical  changes,  or  both  together,  are 
necessarj-  for  this  result  is  still  undetermined.  If  in  a  case  of  so- 
called  tuberculosis  of  the  urirtfcry  passages,  the  miliary  compli- 
cation affects  only  the  meninges  of  the  brain,  while  the  lungs 
remain  intact,  it  is  difficult  to  explain  the  mode  of  transporta- 
tion. 

Most  cases  in  which  miliary  tubercles  are  found  in  different 
parts  of  the  bod}*  present  also  antecedent  lesions  in  several 
organs,  and  it  is  therefore  impossible  to  decide  from  which  of 

m  the  supposed  absoi'ption  actually  took  place. 

Miliary  tuberculosis  is  found  to  occur  first  of  all  in  the  hings, 

nnection  with  pre-existing  lesions  of  the  apices.     It  arises 

om  caseous  lymphatic  or  bronchial  glands  ;  hence  its  con- 

m  with  measles  and  scrofulous  affections;  also  from  caries 

les,  and  from  caseous  affections  of  the  testicles,  prostate 
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or  bladder.     The  same  effect  may  he   produced  by  inspissated 
abscesses,  by  the  remains  of  serous  inflammations,  and  by  ulwt 
ations  in  mucous  membmnes.     Tlie  latter  are  probably  the  effi 
cient  cause  of  the  acute  miliary  tuberculosis,  which  6uQletiult^ 
follows  immediately  after  typhoid  fever.     Birch- Hirschf eld  '  ami 
Waller  have  reported  cases  of  this  kind.     The  latter,  in  accord- 
ance with   the  standpoint  whicli   hi>  occupied  at    that  time, 
garded  both  of  tliese  diseases  as  arising  from  the  same  crasis. 

Miliary  tuberculosis  may  be  pi'oduced  also  by  other  affcctiow 
of  the  most  diverse  character,  provided  they  give  rise  tocjiifWttJ 
foci.  Pulmonary  consumption  is  consequently  only  ow  of  its 
exciting  causes,  but  oi  course  one  of  tlie  most  common  on 
account  of  its  great  frequency. 

Acute  miliary  tiibercnlosis  occui-s  also  at  all  ages,  but  mo 
frequently  during  the  prime  of  life,  tho  \t'ry  period  when  pul- 
monary consumption  reaches  its  maximum.  Children  in  lb'- 
first  months  of  life  and  old  men  past  seventy  may  bo  attackwL 
Sometimes  it  occurs  in  vigorous  persons,  who  are  apparently  in 
perfect  health,  at  other  times  in  those  wlio  are  sullering  fmm 
the  anseraia  of  phthisis. 

General  Description  and  Course  of  the  Disease. 

Tlie  general  pictiire  of  acute  miliary  tuberculosis,  when  it? 
products,  the  gray  miliary  tubercles,  are  formed  solely  or  at 
least  primarily  and  specially  iu  Jhe  lungs,  is  that  of  an  ncute 
diffuse  bronchial  catarrh  with  constitutional  symptoms,  whidi 
resemble  sometimes  those  of  exantheraatous  typhus  and  some- 
times those  of  ty}ihoid  fever.  In  other  cases  the  predominant 
symptoms  niaj-  be  of  a  cerebml  character,  indicating  a  kM."al 
intracranial  process,  a  basilar  meningitis,  and  quite  obscurine 
the  symptoms  of  the  respiratory  organs.  The  whole  picture  of 
the  afTcctidn  is  then  changed,  and  conforms  to  that  of  meningeal 
tuberculosis,  which  need  not  here  be  specially  described. 

According  as  this  disease  attacks  persona  who  are  alrei    ■ 
consumptive,  or  have  suffered  from  serious  morbid  process* 


'  Burhart^  Deuteches  Arcbif,  XH 
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ther  organs,  or  those  who  appear  liealtliy,  that  is,  whose  infec- 
tive foci  have  long  reniaincd  quift  and  liave  not  impaired  the 
general  health,  the  attack  will  manifest  itself  either  as  a  sudden. 
aggravation  of  an  already  existing  disea:^e,  or  as  an  acute  pri- 
mary  aflfection.  Usually  it  begins  with  considerable  fever,  which 
is  often  marked  by  a  cliill,  and  is  accompanied  by  prostration, 
dull  headache,  perhaps  some  ringing  in  the  ears^,  fKTa^ionally 
epistaxis,  disturbed  sleep  and  dreams.  The  symptoms  of  bron- 
chial catarrh  develop  immediately.  Increased  frt'quency  in 
breatJunff  is  particularly  noticeable;  at  lirst  without  special 
dyspmea,  tliat  is,  without  forcible  action  of  the  respiratory  mus- 
cles. Tile  respinitions  may  vary,  ac(:(vrdiug  to  tlie  age  of  the 
patients,  between  thirty  and  fifty,  and  in  children  between 
eighty  and  ninety  per  minute.  Auscultation  reveals  a  general 
accentuation  of  the  vesicular  murmur,  whistling  and  sonorous 
rhonehi  from  a}>ex  to  basn,  and  at  a  later  period  crackling  rales, 
which  become  more  and  nioi'e  abuniLaut. 

I  Gradually  the  respiration  becomes  also  dyspnoic,  and  distinct 

attacks  occur  of  more  severe  oppression  and  ortho])ncea.     Tiie 
contractions  of  the  lieart  in  many  cases  are  very  much  acceler- 

'  ated  from  the  start,  sometimes  however  not  until  htter,  but  there 
is  always  a  constant  increase  in  their  num])er,  with  a  dinnnution 
in  the  lilling  and  tension  of  the  arlmies.  The  ni])id  ])ulse — from 
120  to  140  and  upwards — is  disiyruportioticd  to  the  elevatitm  of 
temperature,  for  neither  is  the  latter  usually  very  high,  nor  does 

[    it  rise  at  all  parallel  wMth  t)ie  incrt-asc  of  tlic  jmlse.    The  extrem- 

1  ities  become  cool,  slight  cyanosis  makes  its  nppeanince  \i\  thctn 
and  in  the  face,  and  towards  the  end  The  mean  temperature  falls. 
Besides  these  symptoms,  which  on  the  part  of  tlie  nervous  sys- 
tem present  the  form  of  depression,  on  the  ])art  of  the  respiratory 
system  the  form  of  exaltatiun,  and  on  the  part  of  the  organs  of 
circulation  the  form  of  paralysis,  the  chief  symptom  on  the  part 
the  digestive  organs  is  anorexia.  Sometimes  the  cavity  of  the 
uth  is  drj',  at  other  times  moist  without  any  special  redden- 
sometimes  there  is  intestinal  catanli,  and  the  stools  may  be 
colored  ;  at  other  times  the  bowels  are  constipated,  and  the 
en  is  either  normal  or  slightly  swollen.  As  a  rule,  a  raod- 
nlargement  of  the  spleen  can  be  detected ;  the  condition 
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of  the  urine  corresponds  to  the  fever.     Not  infreqneBtIjfirf^|  ^  ^ 
sweatings  occur,  and  the  trunk  is  covered  vrith  sndaamn 
prostration  increases  from  day  to  day,  and  the 
are  inconsiderable  and  brief.    The  form  of  the  fever  ki 
generally  it  is  more  markedly  remittent  than  in  other  aatiJ 
eases,  and  not  infrequently  the  maximum  occurs  in  the  i 
The  rapid  loss  of  strength  cannot  be  ascribed  to  tiieferffitak] 

The  general  course  is  rapid  and  fatal.     In  all  the  casee,  i 
the  acute  miliary  tuberculosis  supervenes  upon  pWlum,i| 
follows  a  typhoid  fever,  the  duration  cannot  be  detcnfflwl 
the  primary  uncombined  cases  it  generally  averages  iiom\»*l 
three  w^eeks  from  the  onset  of  the  fever  ;  still,  this  pfwA*!] 
be  exceeded.    With  the  exception  of  afew  temporarj»»»l 
ments  of  uncertain  duration,  the  course  of  the  disease  pmp*! 
steadily  in  all  the  individual  symptoms,  and  death  ensmttA  i 
collapse. 

2forhid  Anatomy. 

Rokitansky,  in  the  first  edition  of  his  handbook,  uWA 
appeared  in  1842,  Vol.  III.,  p.  144,  says:  "The  tuberculoas is 
either  acute  or  chronic.  In  the  j^r*^  case  it  attacks,  with  chiae- 
teristic  symptoms  of  a  typhoid  type,  both  lungs,  and  frequently 
also  other  parenchymatous  organs  and  membranes  ;  the  tubeide 
is  the  product  of  a  very  high  degree  of  the  tuberculous  dy«c» 
sia,  and  is  deposited  either  all  at  once  or  at  repeated  ra^Mdlj 
recurring  times  with  periodical  exacerbations  of  the  syQiptoBi> 
and  in  the  form  of  the  most  delicate  granulations,  which  hiw 
either  a  transparent  vesicular  appearance,  and  are  scarcely  « 
large  as  oat  grains,  or  are  gray,  crude,  and  of  the  size  of  milkt 
seeds.  These  tubercles  always  appear  in  great  numbers;  thiy 
are  discrete,  uniformly  distributed  throughout  the  puIm(Nai7 
parenchyma,  and  only  in  rare  instances  do  they  become  aggre- 
gated and  coalesce  in  particular  places,  but  even  then  there  « 
uniformity  in  their  distribution.  They  all  exist  in  the  same 
stage,  viz.,  that  of  crudity.  At  the  same  time  the  lung  is  hype^ 
jemic  and  ODdematous,  while  its  tissue  has  lost  its  compactnea 
as  a  result  of  emphysema.  The  hypersemia  may  here  and  there 
have  advanced  to  pneumonia  and  hepatization. 
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In  most  cases  the  miliarj  affection  attacks  tlie  lungs  when  tlie 
tuberculous  disease  has  ah-eady  manifested  itself  in  tliem  by  the 
presence  of  tubercle  which  ha^3  advanced  to  the  stage  of  fusion 
and  ulceration  (vomica),  and  especially  when  it  has  existed  for  a 
greater  or  lesa  length  of  time  as  a  more  or  less  circumscribed, 
lingering  tuberculosis  in  the  usual  situation,  that  is  in  the 
apice.<  of  the  lungs.  The  focus  of  attraction  for  the  acute  pro- 
duction of  tubercle  in  the  lungs  is  therefore  generally  to  be 
found  in  a  pre-existing  chronic  tuberclosis  of  the  organ." 

To  this  description,  it  seems  to  me,  nothing  need  be  added, 
except  that  in  the  few  cases  which  present  no  antec<^dent  phthis- 
ical changes  at  all  in  the  lungs  themselves,  such  lesion."*,  may  be 
found  either  in  the  bronchial  glands  or  occasionally  in  other 
places,  such  as  the  bones,  or  urinary  organs.  Leudet  found 
caseous  bronchial  glands  in  thre'e-fotirths  of  the  cases  he  ex- 
amined.  The  mucous  mcmbinue  (jf  tin'  traehea  and  bronehi  is 
sometimes  congested,  and  contains  some  catarrhal  secretion  ;  in 
the  case  of  the  bronchi,  Iiowever,  these  lesiona  may  be  connected 
with  the  older  parenchymatous  clmngeg. 

Outside  of  tln^  lungs  the  miliary  tubercles  are  also  found, 
usually  in  tlit^ir  minutest  form,  in  the  spleen,  liver,  kidnej's, 
upon  the  serous  membranes,  and  in  the  choroid,  where  they 
were  tirst  denirmstratcd  in  the  living  subji^ct  liy  Manx,  and  in  the 
cadaver  by  Cohnheim.  Thi^se  numerous  tubercle-eruptions  are 
frequently  surrounded  by  signs  of  hyperferaia,  but  they  show  no 
tendency  to  further  changes,  except  that  some  of  them,  especi- 
ally those  in  the  lungs,  become  more  opafpie,  and  here  and  there 
slightly  yellowish.  At  all  events  the  tubercle-eruption  cannot 
be  regarded  as  the  cause  of  death,  because  in  all  the  organs  in 
which  it  occurs  there  i.s  still  h-ft  a  sufficient  amount  of  paren- 
chyma capable  of  fullilling  its  functions. 

The  signs  of  rapid  decomposition  in  the  cadaver,  the  hypos- 
tases, and  the  diminished  ("oagulability  ol  the  blood  ally  this 
affection  to  the  acute  infective  diseases  ;  as  does  also  thi^  acute 
enlargement  of  the  sjjleen,  winch  is  generally  found  even  in  those 
cases  which  are  unattended  by  miliary  tuberculosis  of  this 
oro^n. 
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patient  usually  also  complains  of  a  distressing  sensation  of  pres- 
sure or  constriction  at  the  lower  part  of  the  sternum. 

This  dyspncea  is  evidently  produced,  or,  in  other  words,  the 
exchange  of  gases  in  the  alveoli  is  diminished,  partly  by  the 
accumulation  of  secretion  in  the  bronchi  and  by  the  inflamma- 
tory or  oedematous  infiltration  of  the  parenchyma  of  the  lungs, 
and  probably  also  partly  by  stasis  in  the  pulmonary  circulation 
resulting  from  the  depressed  force  of  the  heart. 

The  physical  signs,  independently  of  those  connected  with 
the  preceding  phthisical  changes  that  may  have  taken  place  in 
the  upper  lobes,  are  merely  those  of  the  diffuse  bronchial  catarrh. 

In  particular,  there  is  seldom  noticed  any  abnormity  in  the 
percussion  note;  at  most  only  some  impairment  of  the  tone  at 
various  parts  of  the  chest  as  compared  with  the  correspond- 
ing situation  on  the  other  side,  or  a  slight  tympanitic  quality, 
changes  which  are  not  constant,  but  alternate  on  repeated  exam- 
ination. 

Auscidtation  reveals  the  different  signs  of  catarrh :  accentu- 
ated inspiration  with  audible  expii-ation,  whistling  sonorous 
rhonchi  over  the  whole  lung,  and  at  a  later  period  different  kinds 
of  crackling  rales,  generally  those  proceeding  from  bubbles  of 
small  or  medium  size,  heard  first  in  the  dependent  parts,  and 
from  there  extending  to  the  anterior  and  upper  regions.  Jiir- 
gensen  has  heard  a  soft  friction  murmur,  which  from  the  fact 
that  the  sound  was  quite  diffuse  and  unaccompanied  by  pain,  he 
ascribes  to  an  unevenness  of  the  vlcura  pulmonalis  produced  by 
numerous  prominent  nodules.  Further  observations  are  neces- 
sary to  show  whether  this  is  a  frequent  sign,  or  is  to  be  regarded 
as  exceptional.  Burkart  found  the  murmur  rough  where  the 
tubercles  were  obsolete. 

On  the  part  of  the  organs  of  circulation  there  is  a  striking 
frequency  and  feebleness  of  the  cardiac  contractions.  The  pulse 
in  adults  is  not  infrequently  as  high  as  120  during  the  morning, 
and  during  the  latter  part  of  the  disease  from  130  to  150.  At 
the  same  time  it  is  soft  and  small.  The  livid  cyanotic  color  of 
the  nails,  and  also  of  the  nose  and  lips,  is  evidently  the  result  of 
the  obstruction  to  both  the  respiration  and  the  circulation. 

In  other  respects  the  skin  is  abnormally  pale,  and  the  face  is 
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rarely  flushed,  notwithstanding  the  skin  feels  warm  orevealioi 
The  lips  become  dry,  and  oven  fuligo  dentium,  with  drynea  o( 
the  tongue,  may  supervene,  for  there  is  always  an  active /eter. 
The  fever  has  no  definite  tj-pe,  and  varies  considerably  in  the 
same  patient.  Soraetimes  the  disease  begins  with  a  continiioas 
fever  of  moderate  severity,  then  passes  into  the  steep  curves  of 
hectic,  and  finally  sinks  gradually  into  the  temperatures  of 
collapse. 

At  another  time  the  hectic  form  prevails  from  the  start,  au-i 
very  high  maxima  alternate  with  low  minima,  so  that  daily  vari- 
ations of  from  fcnir  and  a  half  to  five  and  a  half  degrees  mar 
occur  ;  or  the  fever  begins  as  iu  tjphus  [abdominalis],  risins 
rapidly  into  a  high  continuous  type,  and  in  the  third  vwk 
changes  into  an  u-regular  remittent.  Rej^eated  perspirations 
usually  occur,  sometimes  daily,  especially  in  the  strongly  n^mit- 
tent  forms. 

At  all  events  it  is  the  diversity  and  irregularity  of  the  curves 
in  acute  miliary  tuberculosis  which  distinguish  it  from  the  other 
febrile  diseases,  with  whicli  it  is  apt  to  be  confounded  In  an 
individual  case,  however,  the  fever  curve  is  insufficient  by  itjt.'U 
to  enable  us  to  recognize  the  disease,  but  taken  in  connection 
with  the  other  symptoms  it  is  always  a  valuable  indication. 
Moreover,  the  inverse  type,  with  high  morning  and  lower  evening 
temperatures,  has  been  found  in  miliary  tuberculosis  more  fre- 
quently tlian  in  other  febrile  diseases. 

The  symptoms  on  the  part  of  the  Ttereous  system  present  the 
greatest  diversity,  according  as  the  meninges  are  involved  in  thf 
acute  miliary  tuberculosis  or  not.  In  the  former  case,  the  men- 
ingeal symptoms  are  so  predominant  that  the  characteristio 
respiratory  and  circulatory  disturbances,  previously  mentione<l 
are  considerably  modified  and  no  longer  recognizable.  The?"' 
cases,  on  account  of  their  essentially  meningeal  character,  will 
not  be  described  here.  In  other  instances,  where  the  meninges 
of  the  brain  are  entirely  unaffected  by  the  tuberculous  process, 
or  are  involved  only  to  a  very  slight  extent,  the  nervous  symp- 
toms are  allied  chiefly  to  those  of  the  ty]>hoid  diseases.  Mental 
dulness,  vertigo,  and  occasionally  some  frojital  headache  are  not 
infrequently  observed  here,  as  well  as  iu  the  meningeal  form. 
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To  these  symptoms  may  be  added  apathy,  generally  slight 
delirium,  and  great  muscular  prostration.  If  the  patient  be  not 
disturbed  by  attacks  of  severe  dyspnoea,  he  lies  soporose,  and 
finally  becomes  comatose. 

Much  less  constantly  functional  derangements  of  the  digestive 
organs  are  noticed.  The  condition  of  the  buccal  c-avity  varies 
considerably ;  sometimes  it  is  dry,  and  the  gums  and  tongue  are 
covered  with  black  incrustations  from  the  drying  of  the  blood 
proceeding  from  the  slight  hemorrhages,  which  are  apt  to  occur ; 
at  other  times  the  mucous  membrane  is  pale,  and  the  tongue 
remains  moist.  The  abdomen  is  generally  of  normal  volume ;  it 
may,  however,  be  swollen,  but  there  is  no  sensitiveness  at  parti- 
cular points.  Its  skin  is  sometimes  covered  with  sudamina,  but 
whether  true  roseola  occurs  is  undetermined.  Waller  mentions 
it,  but  others,  including  myself,  have  never  seen  it. 

The  spleen  is  almost  always  moderately  enlarged,  but  neither 
is  the  increase  during  the  first  weeks  important,  nor  still  less  can 
any  decrease  be  detected  during  the  later  ones.  It  is  only  when 
there  is  a  very  considerable  deposit  of  miliary  tubercles  in  the 
organ  that  it  increases  to  the  size  of  the  typhus  spleen,  and 
becomes  tender  on  pressure. 

The  appetite  is  always  deranged  in  proportion  to  the  fever ; 
sometimes  there  is  complete  anorexia,  while  at  other  times  the 
patient  is  able  to  take  more  or  less  nourishment. 

The  chai-acter  of  the  discharges  from  the  bowels  varies 
according  to  the  presence  or  absence  of  intestinal  catarrh.  If 
this  be  absent  there  may  be  constipation  ;  otherwise  diarrhoea 
may  occur  to  a  greater  or  less  extent,  but  without  anything 
characteristic  in  the  discharges. 

The  urine  also  presents  no  special  changes  beyond  those  due 
to  the  fever.  It  is  somewhat  darker  than  usual,  rarely  throws 
down  any  sediment,  sometimes  contains  traces  of  albumen,  and 
in  the  higher  grades  of  cerebral  disturbances  it  is  discharged 
involuntarily. 

Complications. 

The  complications  of  acute  miliary  tuberculosis  belong  in  the 
main  to  phthisis.    It  has  already  been  mentioned  that  at  various 
VOL.  v.— 40 
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stages  of  pulmonary  consumption  a  miliary  tuberculosis  may 
occur,  which  converts  the  hitherto  mild  slow  course  into  an 
acute  rapidly  fatal  one,  and  that  in  many  cases  lesions  of  older 
date  are  found  in  tlie  upper  lobes.  Here  the  miliary  tubercu- 
losis is,  to  all  appearance,  a  complication  of  the  phthisis,  and  the 
cause  of  its  rapidly  fatal  termination.  In  the  same  way  a  gener- 
ally diffused  miliary  tuberculosis  may  supervene  also  upon  a 
number  of  other  diseases,  which  produce  caseous  matter,  and 
these  may  also  be  regarded  as  complications ;  but  in  the  major- 
ity of  cases  which  have  been  observed,  it  was  impossible  during 
life  to  discover  the  existence  of  infective  foci. 

The  relation  between  miliary  tuberculosis  and  typhoid  fever 
must  be  considered  in  this  connection.  Reported  cases  seem  to 
show  that  these  two  affections  sometimes  occur  together,  the 
tuberculosis  developing  itself  either  during  the  height  of  the 
fever  or  immediately  after  its  termination.  In  these  cases  the 
infection  is  supposed  to  arise  from  the  matter  of  the  typhoid 
ulcerations  of  the  intestine  (Birch-Hirschfeld).  This  complioa- 
tion  is,  however,  rare,  and  the  recognition  of  the  miliary  tuber- 
culosis in  such  cases  is  extremely  difficult  (Waller,  Burkart). 

Diagnosis. 

It  is  evident  from  the  preceding  description  that  there  is  no 
single  symptom  nor  group  of  symptoms  sufficiently  distinctive 
to  make  the  existence  of  acute  miliary  tuberculosis  a  necessary 
inference  during  life.  The  certainty  of  the  diagnosis  can  only 
be  approximative.  Especially  in  cases  where  the  patient  is  not 
seen  until  late  in  the  disease,  and  where  no  accurate  history  or 
information  in  regard  to  its  previous  course  can  be  obtained, 
it  is  almost  impossible  to  avoid  mistaking  it  for  typhoid  fever. 
Indeed  it  may  happen  that  the  diagnosis,  which  seemed  to  be 
justified  by  the  symptoms  during  life,  proves  to  be  false  at  the 
autopsy ;  for  to  diagnosticate  means  not  to  guess,  but  to  know. 
But  knowledge  must  be  based  upon  reasons,  and  with  onr 
present  information  these  reasons  may  be  untrustworthy. 

The  following  may  be  mentioned  as  general  differential  indi- 
monB     First,  the  age  of  the  patient ;  for  at  all  events  ^hcnd 
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fever  does  not  occur  in  tlip  first  3'ear3  of  life  nor  in  advanci.'<"l  age. 
Moreover,  an  early  occnrrence  of  anfemia  and  cyanosis  with 
active  fever  ;  a  considerable  acceleration  of  the  breathing  with- 
out d3'spnopa  ;  a  frequent  soft  pulse  witliont  correspond] ]i<;  <'le- 
vation  of  teuiperature  ;  an  irregular  (rnnrse  of  the  fever  with 
the  inverse  type  ;  an  absence  of  roseola  and  of  intestinal  symp- 
toms, such  as  ca;cal  pain,  characteristic  diarrhflpa  and  iiiet*'- 
orism  ;  a  moderate  enlargement  of  the  spleen  ;  and  early  ]iros- 
tration  with  a  steady  increase  of  the  sarai? ;  these  indications 
are  all  in  favor  of  tniliary  tubercnlosis.  The  probability  is  also 
strengthened  by  evidence  of  already  existing  disease  in  the  pul- 
monary apices,  or  of  foci  elsewhere  from  which  infection  can  be 
inferred. 

Let  us  now  compare  the  acute  miliary  tuberculosis  with 
typhoid  fever  and  acute  l)ron<'lHal  catarrh,  the  diseases  witli 
which  it  is  most  apt  to  be  cfinfounded. 

At  the  outset  of  typhoid  fever  the  bronchial  catarrh  is  very 
rarely  so  general  and  intense  as  in  this  disease,  while  the  head- 
ache and  insomnia  are  generally  mnrh  more  marked.  an<1  the 
rapidly  incri-asing  f^ver  is  accompanied  by  very  little  or  no 
cough.  But  even  if  there  is  considerable  bronchial  catarrh  fi-oni 
the  start,  as  is  esperially  the  c:ise  in  exaiithematous  typhus,  the 
striking  frequency  of  res])iration,  which  characterizes  the  tuber- 
culosis, is  not  noticed.  In  these  typhous  diseases,  moreover,  the 
enlargement  of  the  spleen  is  usually  greater  from  the  beginning, 
and  the  growth  f>f  rhe  tumor  more  noticeable.  If  an  <'ru]>ti'»n  <»f 
roseola  make  its  ajipearance  on  the  epigastrium  and  liypochon- 
dria,  either  as  a  general  exanthem  on  the  fifth  day,  or  in  a 
scanty  fonn  between  the  seventh  and  eleventh  days,  miliary 
tuberculosis  may  be  excluded,  since  there  is  no  satisfactory  evi- 
dence that  such  an  ei-uptioii  oecurs  in  this  nfTectiori.  Marked 
intestinal  symptoms,  epistaxes,  and  quickly  ensuing  dryness  with 
redness  of  the  buccal  surface  point  in  the  same  direction.  At 
the  beginning  of  the  disease  the  fever,  ns  far  as  the  course  of  the 
temperature  is  concenii'd,  is  an  uncertain  guide;  but  in  tulH>r- 
culosisthe  pulse  is  more  frequent,  and  soon  becomes  softer,  while 
the  hot  skin  is  paler  and  is  a]it  to  be  cyanotic.  The  cerebral 
Byraptoms  are  also  usually  different :  in  tuberculosis  the  active 
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delirium,  loud  talking,  and  the  other  more  striking  indications  o! 
excitement  are  wanting,  and  this  is  usually  the  case  also  with  the 
ringing  in  the  ears  and  deafness  ;  on  the  other  hand,  the  muscu- 
lar weakness  and  apathy  are  generally  more  considerable  from 
the  outset.  The  discovery  of  miliary  tubercles  in  the  choroid 
may  be  regarded  as  a  very  positive  indication  of  the  tuberculosis. 
This  lesion  produces  no  subjective  symptoms,  and  must  be 
sought  for  by  direct  examination. 

In  the  later  stages,  in  which  the  typhus  eruption  may  have 
disappeared,  an  exantheraatous  typhus  may  be  distinguished  by 
the  course  of  the  fever.  In  this  disease  the  fever  is  uniformly 
high  up  to  the  end  of  the  second  week,  and  then  usually  falls 
suddenly  with  an  outbreak  of  perspiration  and  rapid  subsidence 
of  all  the  symptoms.  In  typhoid  fever,  also,  the  course  of  the 
fever  is  very  important ;  there  is  a  regularity  in  the  evening 
maxima  and  morning  minima,  although  during  the  third  week 
the  fever  becomes  more  remittent,  which  is  not  noticed  in  miliary 
tuberculosis.  In  the  latter  affection,  morever,  the  perspirations 
are  more  frequent,  more  copious,  and  without  influence  upon  the 
continuance  of  the  fever ;  while  in  typhoid  fever  this  symptom  is 
less  marked,  and  occurs  at  definite  times,  viz.,  at  the  end  of  the 
weekly  periods.  An  inverse  type  of  fever  is  wholly  in  favor  of 
miliary  tuberculosis.  If  diarrhoea  be  present,  a  symptom  which 
is  still  more  apt  to  lead  to  mistaking  the  disease  for  typhoid 
fever,  the  evacuations  lack  the  characteristic  flaky  sediment  con- 
taining abundant  triple  phosphates.  The  occurrence  of  intestinal 
hemorrhage  at  the  beginning  of  the  third  week  makes  the  diag- 
nosis of  typhoid  fever  certain.  In  the  later  stages  of  typhoid 
fever,  when  there  is  considerable  bronchial  catarrh,  the  examina- 
tion of  the  chest  will  usually  reveal  a  more  extensive  dulness 
over  the  posterior  inferior  regions,  resulting  from  the  atelectases 
and  hypostases,  which  are  almost  always  present  in  this  disease, 
but  are  rarely  met  with  in  miliary  tuberculosis,  probably  on 
accoimt  of  the  more  active  dyspnoea. 

From  aeiite  bronchial  catarrh  or  bronchitis,  the  miliaiy 
tuberculosis  is  to  be  distinguished  by  the  rapid  loss  of  strength, 
the  frequency  of  the  breathing  without  simultaneous  dyspnoea, 
the  longer  duration  of  the  dry  stage  of  the  bronchial  ^ecti<». 
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le  early  occurrence  of  cerebml  symptouia,  iind  the  enlargement 
of  the  spleen. 

Miliary  tuberculosis  may  be  inferred,  also,  in  all  cases  in 
which  a  diflEused  friction  murmur  can  be  lieard  without  any 
other  symptoms  of  pleuritls  being  noticed. 

Duraiion,  Termination.?,  Prognosis,  Treatment. 

The  duration  oE  the  disease  varies  within  tolembly  wide 
limits;  yet  Leudet's  statement,  that  it  averages  (mly  thirty 
odd  days,  would  still  be  true  at  the  present  time.  Cases  un- 
doubtedly occur  which  are  fatal  within  two  or  three  weeks  ;  but 
it  cannot  bo  denied  tliat  the  disease  maj^  also  last  as  long  as  five 
or  more  weeks.  At  all  events,  the  most  rapidly  fatal  cases  are 
those  in  which  the  miliary  tuberculosis  is  most  wide  spread.  It 
may  naturally  be  supposed,  also,  that  when  tlie  infective  pro- 
cess advances  by  starts,  or  meets  with  special  obstacles,  the 
course  of  the  disease  may  be  more  prolonged. 

It  is  the  rajjid  cases  which  are  most  apt  to  assume  the 
typhoid  form  ;  that  is,  to  present  cerebral  symptoms,  which  are 
probably  dei>endent  upon  the  fever,  and  not  upon  a  true  menin- 
gitis. In  the  more  protracted  cases  the  disease  sometimes  mani- 
fests itself  as  an  acute  broncliial  catarrh,  with  o<'rasional  amend- 
ments, which  are,  however,  only  very  temporary  ;  or,  in  other 
words,  the  respiratory  sj'mptoms  are  predominant  throughout, 
and  constantly  increase  in  severity.  At  other  times  the  disease 
assumes  the  fortn  of  an  intense  febrile  affection,  which,  without 
presenting  any  conspicuous  character,  and  acfoin])anied  by  gJis- 
tric  and  broncho-catarrhal  sjTnptoms,  runs  a  latent  course,  and 
is  not  suspected  until  the  increasing  prostration  and  ineflfective- 
ness  of  all  treatment  call  attention  to  its  serions  nature. 

The  result  in  all  vari^'ties  of  the  disease  is  almost  universally 
fatal ;  sometimes  in  the  form  of  progressive  exhaustion,  Bome- 
times  from  increasing  dyspnwa,  and  sometimes  with  coma. 
Several  cases  have  been  reported  in  which  very  numerous  mili- 
ary tubercles  were  found  in  the  lungs  at  the  autopsy,  presenting 
all  the  chaiucters  of  rigidity,  and  even  a  chalky  hardness  ;  and 
hence  it  has  been  proclaimed  that  even  miliary  tuberculosis  is 
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curable.  When  an  acute  miliary  tuberculosis  is  diagnosticated 
from  the  symptoms  during  life,  and  the  patient  ultimately 
recovers,  it  will  naturally  be  objected  that  a  mistake  has  been 
made  ;  a  mistake,  of  course,  to  which  any  one  is  liable.  In  the 
present  condition  of  our  knowledge  of  pathological  anatomy  it  is 
still  necessary  to  inquire  first  whether  these  hard,  so  called  obso- 
lete, chalky  nodules,  however  numerous  they  may  be  in  the  lungs 
or  in  any  other  part,  are  really  miliary  tubercles.  Hitherto  the 
statements  in  regard  to  these  curative  processes  have  been  based 
upon  the  discovery  of  such  hard  calcareous  nodules ;  but  these 
may  have  an  entirely  different  origin,  and  it  is  more  probable 
that  one  of  the  characteristic  peculiarities  of  the  miliary  tuber- 
cle is  that  it  terminates  only  in  decay. 

Notwithstanding  the  cases  reported  by  Waller,  Wunderlich, 
Lick,  Burkart,  and  others,  the  question  of  the  curability  of 
acute  miliary  tuberculosis  must,  from  a  clinical  point  of  view, 
probably  still  remain  an  open  one  ;  consequently  when  the 
diagnosis  of  "acute  miliary  tuberculosis"  is  made,  the  prog- 
nosis is  necessarily  bad ;  aud  if,  notwithstanding  this  prognosis, 
the  patient  recovers,  the  con'ectness  of  the  diagnosis  may  be 
doubted.  At  least,  in  the  two  cases  of  recovery  which  I  have 
seen,  where  this  diagnosis  was  made,  I  prefer  to  suppose  that 
a  blunder  was  committed. 

A  therapeusis,  in  the  true  meaning  of  the  word,  does  not 
exist,  unless  we  credit  the  idea  that  the  iodide  of  potassium  can 
check  the  development  of  the  tubercles,  or  that  some  other 
remedy  can  effect  the  absorption  or  obsolescence  of  those  which 
are  developed. 

Since  the  fever  has  evidently  a  considerable  share  in  all  the 
dangerous  symptoms,  the  attempt  should  be  made  to  effect  its 
reduction.  Moreover,  since  the  steadily  increasing  exhaustion 
of  the  heart  is  one  of  the  chief  causes  of  the  early  death,  the 
use  of  cardiac  stimulants  is  indicated ;  and  probably  none  are 
more  effectiial  than  moderate  and  properly  repeated  doses  of  a 
stronger  wine. 
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I.   TUBERCULOSIS  AND  SCROFULA. 

History. 

Any  one  who  wishes  to  give  a  special  account  of  tuberculosis 
of  the  lungs  must  necessarily  commence  by  stating  his  views 
on  the  subject  of  tubercle  in  general.  For  so  much  has  been 
written,  and  so  many  diflferent  opinions  prevail  concerning  tuber- 
cle, that  unless  an  author  first  states  to  what  conditions  he 
applies  this  word  he  cannot  be  understood.  This  is  particularly 
necessary  in  my  case,  as  it  is  my  intention  once  more  to  enlarge 
the  domain  of  tuberculosis  of  the  lungs  from  the  somewhat 
narrow  limits  into  which  it  has  been  ch'cumscribed.  And  I 
ehall  endeavor  also  to  give  support  from  pathological  anatomy 
to  those  who  have  always  from  clinical  observation  believed  that 
pulmonary  tuberculosis  is  essentially  a  tubercular  disease. 

It  is  well  known  that  there  was  a  time  when  pathological 
anatomy  pointed  with  pride  to  its  knowledge  of  phthisis  tuber- 
culosa. Laennec's  theses  concerning  the  gray  granulation  and 
its  change  into  yellow  tubercle  spread,  after  long  controversy,  a 
welcome  light  over  the  nature  of  the  entire  process.  Tlie  mani- 
fest resemblance  of  the  lesions  in  different  organs,  especially  in 
the  lungs,  kidneys,  and  mucous  membranes,  were  explained  by 
the  axiom  that  there  was  only  one  phthisis — a  phthisis  tuber- 
culosa. The  recognition  of  Laennec's  views  by  Rokitansky  in 
his  handbook,  and  their  adoption  by  most  clinical  teachers,  soon 
planted  them  widely  in  Gennany.  But  the  opposition  to  this 
theory  was  never  entii-ely  silenced,  and  since  1844  has  been 
more  vigorous  every  year.  The  weak  point  of  Laennec's  teach- 
ing was  recognized  and  assailed.  Not  all  the  cheesy  masses 
which  we  find  in  phthisical  lungs  are  formed  from  gray  granu- 
lations ;  most  of  them,  even  all  of  them,  are  simple  products  of 
inflammation — this  was  the  reproach  constantly  urged  against 
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Laennec's  doctrine.  Virchow  especially,  avoiding  the  errors  of 
Andral  and  Reinhardt,  founded  the  new  doctrine  to  supplaat 
Laennec's  teaching.  He  taught  that  only  the  miliary  tubercles 
were  to  be  called  tubercle,  and  that  no  process  was  to  be  callad 
tubercular  unless  the  gray  miliary  granulations  were  found. 
Cheesy  conditions  could  be  formed  from  thickened  pus  and 
other  cellular  new-growths  just  as  well  as  from  miliary  tuber- 
cles. It  should  be  the  office  of  pathological  anatomy  to  separate 
the  cheesy  products  of  inflammation  from  cheesy  degeneration 
of  miliary  tubercles.  In  this  way  phthisis  of  the  genito-urinaij 
appaiutus  was  held  up  as  the  prototype  of  a  true  phthisis  tuber- 
culosa, the  tuberculous  nature  of  phthisis  of  the  intestines  and 
larynx  was  considered  problematical,  and  pulmonary  phthisis 
was  almost  entirely  removed  from  the  domain  of  tubercle,  and 
ascribed  altogether  to  a  cheesy  broncho-pneumonia.  So  in 
spite  of  the  agreement  of  the  clinical  symptoms  and  anatomical 
lesions,  in  spite  of  the  frequent  combination  of  the  different 
varieties  in  the  same  individual,  in  spite  of  the  similar  etiologi- 
cal conditions,  the  chain  was  broken  which  had  been  formed  of 
the  tuberculous  phthisis  of  different  organs,  and  the  most  im- 
portant link — pulmonary  phthisis — was  altogether  taken  away. 

Pi-actical  medicine,  however,  for  a  long  time  regarded  these 
novelties  with  distrust.  Felix  Niemeyer  was  the  only  clinical 
teacher  who  boldly  adopted  the  new  doctrine.  The  new  investi- 
gations and  theories  were  carried  on  principally  by  experimental 
pathologists.  The  old  question  of  the  infectious  character  of 
tuberculosis  was  revived  by  Villemin.  Every  one  began  to 
inoculate  rabbits  and  guinea-pigs  with  fresh  miliary  tubercles, 
Avith  cheesy  matters,  and  with  sputa  from  phthisical  patients. 
They  arrived  at  the  astonishing  result,  that  "in  certain  ani- 
mals" these  inoculations  were  followed  by  positive  results,  by 
the  development  of  an  acute,  even  fatal,  miliary  tuberculoma. 
Long  before  this  time  Buhl  had  promulgated  the  idea  that 
miliary  tuberculosis  was  a  "resorption  disease."  Virchow  had 
called  attention  to  the  fact  that  in  almost  all  cases  of  acute, 
disseminated  miliary  tuberculosis  cheesy  forms  could  be  found 
somewhere  in  the  body,  usually  a  cheesy  lymphatic  gland. 
In  the  e3ci)erimental  inoculations,  therefore,  it  was  interesting 
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to  note  that  in  some  cases  the  miliary  tubercles  wore  found  in 
great<.'St  uumbei-s  around  a  cheesy  focus,  as  if  tlie  latter  were  the 
'  point  of  inoculation  and  resorption.  In  this  way  the  miliary 
tubenrle  lost  somewhat  its  character  as  a  primary  lesion,  and 
*■  seemed  rather  to  be  a  result  of  resorption  and  dependent  on  cer- 
'■■  tain  antiM-ior  conditions.  Then  Waldenburg  demonstrated  that 
*•  **in  certain  animals"  the  manner  and  matter  of  the  inocidation 
=  are  of  no  consequence.     After  him  came  Cohulieira  and  Fitlnkel, 

•  who  proved  tlnit  "in  certain  animals"   it  was  not  neces.sary  to 

•  inoculate  at  all,  and  that  the  formation  of  a  focus  of  suppura- 
r  tive  intliunniation  in  a  rabbit  or  guinea-pig  was  sufficient  to 

•  rendrr  the  animal  tnberculous.  l^rom  all  these  experiments,  it 
»  became  evident  that  the  species  of  animal  employed  for  experi- 
a  ment  was  a  matter  of  importance.  In  rabbits  and  guinea-pigs 
t  any  focus  of  purulent  inllamrnation  is  very  npt  to  pass  into  the 
H  cheesy  condition.     It  seems  very  natural,  therefore,  to  suppose 

that  the  predisposition  of  these  animals  for  tuberculosis  is  a 
consequence  of  their  disposition  to  cheesy  intlamniation,  and 
that  sucli  animals  become  inoculated  from  their  own  inllamma- 
tory  products. 

J^ero/ula. 

Thus  far  reached  the  experiments  and  observations  on  ani- 
'  znals.  Tlii'ir  principal  oV>ject  was  to  demonstrate  tlie  infections 
nature  of  tuberculosis,  and  the  existence  of  a  tuberculous  virus, 
vhicli,  like  syphilis,  could  be  transmitted  from  one  jierson  to 
au«>tiier.  Such  an  idea  I  am  far  from  rejecting.  On  the  con- 
trary, I  shall  liave  frequent  occasion  to  refer  to  it  when  I  speak 
of  the  histology  vi  tubercle.  Bat  for  the  present  I  tliink  it 
more  important  to  employ  these  experimental  results  in  another 
"wa^".  and  to  call  attention  to  the  remarkable  similarit}' between 

I  the  i>redisposition  of  *' certain  animals"  for  tuberculosis,  and 
I       almost   exclusive   occnrrence  of    tuberculosis  in  a  special 
I       p  of  persons— the  scrofulous. 
■      t  is  the  characteristic  nature  of  the  constitutional  disease 
I  "scrofula"   that  all   the  inflammatory  processes  which 

I  I  certain  indii'iduals  run  a  peculiar  course.     Whilst  in  a 

I  individual  an  inflammatory  infiltration  of  any  portion  of 
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connective  tissue  either  resolves  or  suppurates  in  a  modente 
space  of  time,  in  scrofulous  persons  the  same  inflammatiot 
shows' a  well-marked  tendency  to  be  protracted.  The  infiltn- 
tion  disappears  very  gradually,  or  it  remains  stationary,  ud 
undergoes  regressive  metamorphoses  of  a  cheesy  character.  Tie 
question  as  to  the  reason  of  this  peculiar  behavior  of  the.  fto- 
ducts  of  inflammation  has  busied  the  physicians  of  every  age. 
The  more  ancient  authors  assumed  the  existence  of  a  morbid 
material  in  the  blood,  which  could  stop  up  the  pores  of  the 
tissues  when  an  exudation  took  place.  Laennec  believed  that 
every  cheesy  exudation  was  formed  from  transx)arent,  gray 
granulations,  and  thus  opened  the  way  for  the  idea  of  a  solid 
new  growth.  Andral  laid  stress  on  the  drying  and  thickening  ol 
a  product  previously  purulent.  Rokitansky  considers  the  yel- 
low tubercle  to  be  an  exudation  "of  altered  protein  matt<ir." 
Virchow  first  called  attention  to  the  predominant  cellular  char- 
acter of  the  scrofulous  exudation ;  to  its  hyperplastic  nature^ 
and  to  the  low  vitality  of  the  cells  which  compose  it.  For  my 
own  part  I  would  add  that  fresh  scrofulous  exudations  contain 
relatively  large  cells  with  glistening  protoplasm,  and  a  nnclens 
in  the  act  of  segmenting,  or  containing  a  double  nucleus.  I 
have  received  the  impression  that  the  emigrated  white  blood 
globules,  which  in  normal  individuals  pass  from  the  blood- 
vessels of  the  inflamed  tract  to  some  adjoining  surface,  or  to 
the  lymphatics  and  lymphatic  glands,  or  become  collected  into 
abscesses,  in  scrofulous  persons  have  a  tendency  to  grow  laiger 
on  their  way  through  the  connective  tissue.  They  swell  up  by 
the  intussusception  of  albuminous  substances,  and  in  this  very 
swelling  die  and  slowly  degenerate. 

The  consequences  of  this  peculiar  anomaly  of  y^etation  an 
felt  in  all  the  inflammations  of  scrofulous  persons ;  less  in  the 
superficial  catarrhs  of  the  skin  and  mucous  membranes  than  in  the 
deeper  parenchymatous  inflammations  of  the  glands  and  viscera. 

In  scrofulous  catarrh  attention  has  long  been  called  to  the 
abundance  of  cells,  and  the  thick,  quickly  drying  character  of 
the  secretions.  I  not  only  fully  endorse  this  assertion^  bat  I 
also  find  a  great  difference  in  the  degree  of  cellular  infiltration 
of  the  submucous  connective  tissue,  according  to  the  scrofoioos 
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^  or  non-scrofulous  nature  of  the  catarrh.  In  the  former  case  the 
.  exudation  bodies  lie  so  thickly  together  that  they  foiTO  a  layer 
r  touching  the  epithelium,  and  there  is  an  infiltration,  witli  round 
^  cells  extending  deeply  into  the  submucous  tissue.  Until  these 
p  cells  have  entirely  disappeared  the  mucous  membrane  is  not 
i  restored  to  a  perfectly  normal  condition.  Many  of  these  cells 
L  wander  gradually  to  the  free  surface,  and  are  cast  off,  others  pass 
L  into  the  commencements  of  the  lymphatic  vessels,  wliile  othei"3 
Tindei^o  a  granular-fatty  degeneration.  Their  detritus  is  partly 
;  mingled  with  the  lymph  which  flows  from  the  inflamed  tiuct 
into  the  neighboring  lymphatic  glands,  and  partly  forms  an 
element  in  tiie  secretion,  in  which  fine  granules,  possessed  of 
molecular  movement,  are  constantly  found. 

Is  the  fonuation  and  transportation  of  the  tubercular  poison 
effected  by  the  formation  and  transportation  of  this  detritus! 
It  almost  seems  so ;  but  we  mnst  for  the  present  be  satisfied  with 
indicating  its  possibility.      Although,  as  we  have  seen,  many 
ways  ai'e  open  for  the  elimination  of  the  exudation  from  the 
mucous  membrane,  yet   the    infiltrated   condition   lasts  for   a 
remarkably  long  time.     Especially  persistent  is  the  sub-epithe- 
lial layer  of  exudation  already  mentioned,  and  here  the  inflam- 
matory new  growth  tako  on  a  more  prrmanent  character.     This 
fact  is  of  special  importance  wlien  we  remember  that  the  sub- 
1  epithelial  connective  tissue  is  the  seat  of  the  first  miliary  tuber- 
cles that  are  formed  in  cases  of  tuberculous  ulcers.     I  believe 
that  the  reason  why  the  scrofulous  catarrh  of  childni'n  is  not 
always  followed  by  ulceration  and  tuberculosis  is,  that  in  joimg 
I  persons  there  ia  a  marked  tendency  to  active  congestion,  and 
that  by  this  active  congestion  a  supply  of  nutritive  material  is 
afforded  which   keeps  the   lymphatics  open,  and  leads    to  the 
formation  of  heal  tliy  granulation  tissue.     Tiiis  same  reaction  of 
tlie  vital  forces  by  which  a  healthy  inflammation  supplants  a 
ifulous,  although  more  common  in  children,  occurs  also  in 
ts,  and  it  is  only  in  this  way  that  a  real  cure  can  be  effected, 
he  deeper  parenchymatous  inflammations  which  take  on  the 
ilous  character  are  much  more  characteristic.     They  begin 
in  the  connective  tissue  of  the  glands  and  of  other  com- 
13.    Virchow  has  attempted  to  distinguish  ordinary 
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from  scrofulous  inflammation,  b}^  ascribing  a  more  lu'pca^lajiic 
character  to  the  latter.  In  my  opinion,  however,  we  can  obta 
a  more  correct  idea  of  the  real  nature  of  scrofulous  inflamnatiai, 
if  while  we  recognize  its  inflammatory  charact<?r  we  companik 
peculiar  processes  with  those  of  simple  inflammation.  Thns  i« 
will  notice  at  once  the  tendency  of  scrofulous  inflammation  to 
permanent  infiltration  of  the  affected  tissues.  In  simple  inflaai' 
mation  the  infiltration  is  a  temporary  condition  which  [►•nmnalej 
in  suppuration,  in  organization,  or  in  resolution.  In  scrofuloQi 
inflammation  the  only  termination  is  a  cellular  infiltration  d 
connective  tissues.  By  this  infiltration  the  connective  tissue  ii 
converted  into  a  hard,  dense,  grayish,  half- translucent  maa, 
which  constitutes  the  acme  of  the  process.  In  such  a  dense  infil- 
trated tissue  the  blood-vessels  become  occluded  and  then  nwrotic 
processes  ensue.  At  least  there  is  as  yet  no  proof  that  scrofu- 
lous infiltration  is  capable  of  any  clianges  except  degeneratire 
ones.  Tliis  degeneration  begins  as  a  cheesy  transformation,  fini 
of  the  centre,  then  of  tlie  entire  infiltration.  After  the  cli«9 
degeurration  may  follow  calcification  or  softening. 

The  simplest  examples  of  such  a  scrofulous  cheesy  inflaoi 
tion  are  seen  in  the  testicle  and  brain.  I  have  shown  else' 
that  both  the  tubercular  testis  and  some  of  the  solitary  tabestB-" 
lar  tumors  of  the  brain  are  not  productxl  by  an  aggregation  o( 
miliary  tubercules  but  by  this  species  of  inflammation,  h  is 
w»41  l^nown  that  the  same  kind  of  inflanvmation  plays  an  import- 
ant part  in  pulmonary  phthisis.  But  in  the  lungs  the  procea 
is  complicated  by  the  accumulation  of  inflammatory  products 
within  the  air-cells.  I  possess,  however,  one  preparation  of  t 
chiRVs  lung,  in  which  the  anterior  portion  of  the  middle  lohe  was 
converted  into  a  dense,  cheesy  white  mass,  looking  like  a  nM- 
taiy  tubercular  nodule  in  the  brain,  and  in  which  there  was  no 
exudation  within  the  air-cells,  nothing  but  the  thickening  of 
their  walls.  The  mass  was  composed  of  one  large  and  numerous 
small  nodules,  which  had  all  become  aggregated  together.  The 
origin  of  the  small  nodules  in  the  peribronchial  connective  tissue, 
and  their  growth,  could  be  followed  out  step  by  step. 

The  alveolar  walls  are  swollen  by  the  cellular  infiltration,  the 
alveolar  cavities  become  smaller  and  smaller  until  they  dis- 


RELATIOX   OF  SCROFULA  TO  TUBJiRCULOSIS.  639 


app<?ar,  and  in  place  of  the  lung  tissue  nothing  is  seen  but  an 
homogeneous  mass  composed  of  round  cells  and  connective  tis- 
sue. There  is  here,  therefor-e,  a  growth  of  connective-tisstie  cells 
entirely  analogous  to  that  produced  by  interstitial  inflamma- 
tion, of  the  liver  and  kidney.  But  while  in  the  liver  and  kidney 
"we  can  demonstrate  by  injections  that  the  new  tissue  is  verj-  vas- 
cular, in  this  specimen  of  lung  no  injection  will  jK?netniti;  into 
the  homogeneous  nodules.  This  shows  that  the  inhltration  does 
not  lead  to  new  growth  and  orgunixation,  but  to  a  permanent 
tliirkening  of  the  infilti-ated  parenchyma,  which  ia  necessarily 
I    followed  by  cheesy  degenemtion. 


ffoia  Scrofulous  Persons  become  Tuberculous. 


-1 

L 


The  final  degeneration  of  the  scrofulous  infiltration  is  effect- 
ed by  a  chemical  metamorphosis,  which  converts  it  into  fat 
globules,  albuminous  granules,  and  a  quantity  of  soluble  sub- 
stances which  cannot  be  seen.  All  these  substances,  however, 
must  necessarily  be  absorbed. 

Now,  when  we  consider  that  scrofuloiis  persons  are  especially' 
prwlisposed  to  tuberculosis;  that  tuberculosis  liardly  ever  occurs 
except  in  scrofulous  persons  ;  that  tuberculous  phthisis  is  only 
a  combination  of  scrofulous  iiaflammatiou  and  tubercles ;  and 
that  in  scrofulous  persons  an  infiammati(m  brings  with  it  the 
risk  of  tuberculosis,  we  can  hardlj'  fail  to  see  that  in  certain 
men,  as  in  certain  animals,  inflammation  runs  a  peculiar  course. 
The  cheesy  infiltmtious  and  .suppuiutions  of  mucous  membranes 
elaborate  a  poison  which,  when  absorbed,  produces  ttibercles. 
This  constitutes  the  real  relationship  between  scrofula  and 
tuberculosis.  Tlie  tubercular  poison  in  most  cases  is  thus 
manufactured  by  the  patient  himself,  and  it  has  not  yet  been 
demonstrated  that  this  poison  can  be  transmitted  to  perfectly 
ealthy  persons,  so  that  the  disease  can  hardly  be  considi-red 
xrely  infectious.  On  the  other  hand,  pulmonary  phthisis  is 
Jmost  always  a  general  disease.  There  is  first  scrofula  and 
hen  a  cachexia  from  the  absoi-ption  of  scrofulous  products, 
le  intensity  of  this  cachexia  is  only  partially  revealed  by  the 
rmation  of  miliary  tubercles. 
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I  will  try  to  render  my  meaning  clearer  by  some  examples. 
If  a  scrofulous  child  is  struck  by  some  accident  on  the  elbow, 
the  joint  may  become  inflamed.  Such  an  arthritis,  accompanied 
with  pain  and  congestion,  may  last  for  several  months;  thai 
takes  on  a  fungous  character,  and  the  cavity  of  the  joint  becomes 
filled  with  pus.  The  cells  of  this  purulent  secretion  degenerate, 
their  detritus  remains  in  contact  with  the  diseased  synovial 
membrane,  is  absorbed,  and  there  results  from  its  absorption 
local  and  general  miliary  tuberculosis.  If  in  some  other  child, 
from  bad  food,  a  catarrhal  inflammation  of  the  small  intestine  is 
excited,  the  adenoid  tissue  of  the  mucous  membrane  becomes 
infiltrated  with  cells ;  these  cells  break  down  and  are  absorbed 
by  the  lymphatic  vessels.  Then  there  are  produced  miliaiy 
tubercles  along  the  course  of  the  lymphatics  up  to  the  mesen- 
teric glands,  and  even  beyond  them,  so  that  there  is  general 
tuberculosis.  In  the  same  way  a  scrofulous  ophthalmia,  an 
impetigo,  or  a  scrofulous  ozsena  may  lead  to  tuberculosis  of  the 
cervical  lymphatic  glands,  and  then  of  the  entire  body.  A 
catarrh  of  the  larynx,  due  to  cold,  may  give  rise  to  a  scrofulons 
infiltration  of  the  vocal  cords  or  the  folds  of  the  glottis.  The 
cells  of  this  infiltration  break  down,  and  their  debri*  excite, 
on  account  of  the  unfavorable  conditions  for  absorption,  an 
eruption  of  miliary  tubercles  in  the  vocal  cords,  followed  by 
tubercular  ulceration.  In  this  situation,  however,  the  sequence 
of  morbid  changes  may  be  somewhat  different.  In  mucous 
membranes  which  are  arranged  in  folds,  or  which  are  thrown 
into  folds  by  their  natural  movements,  or  in  which  opposing  sur- 
faces are  rubbed  together,  the  tubercles  are  first  found  at  points 
of  contact.  For  it  is  at  these  points  that  the  degenerated  and 
poisonous  products  of  inflammation  are  rubbed  into  the  mucous 
membrane. 

Disease  of  the  Lymphatic  Glands. 

The  lymphatic  glands  may  become  enlarged  and  cheesy,  uid 
in  this  condition  they  have  always  been  r^arded  as  one  of  the 
pathognomonic  products  of  scrofula.  Virchow  agrees  with  Ae 
older  authors  on  this  point  in  a  measure,  for  he  considers  the 
change  to  be  an  inflammatory  one,  with  hyx)erplasia  of  cells^ 
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but  without  the  presence  of  tubercles.  I  regret  that  on  this 
point  I  cannot  agree  with  my  honored  master.  I  liave  con- 
vinced myself  by  repeated  observations  that  Sehiippel's  asser- 
tion, "that  scrofulous  glands  are  alwaj's  tubercular  glandy,"  is 
correct.  Schuppel  does  not  rely  for  proof  alone  on  the  presence 
of  giant  cells  in  the  grayish  parenchyma  ;  still  less  do  I.  The 
grayish  parenchyma  of  a  scrofulous  lymphatic  gland,  which 
has  not  yet  become  cheesy,  is  studded  not  merely  \vith  a  few 
giant  cells,  but  with  a  considerable  number  of  veritable  tuber- 
cles. These  tubercles  may  be  called,  after  Ylrchow,  sulimiliary 
nodules.  They  nearly  all  contain  at  their  centres  a  ghint  cell  ; 
around  this,  adenoid  tissue  witli  large  cells  ;  and  around  this,  an 
infiltration  of  small  cells — apparently  the  parenchyma  of  the 
lymphatic  gland  in  a  condititm  of  iniiainmatory  hyperplasia. 
The  tubercles  are  often  aggregated  in  groujis  (Vir<'how's  con- 
glomerate tubercles),  or  they  nuiy  be  more  uniformly  dissemin- 
ated. But  the}'  appear  everywhere  as  the  anatomical  centres  of 
thp  inflammatory  and  hyperplastic  changes,  so  that  it  siv^ms  as  if 
these  changes  were  secondary  to  the  formation  of  the  tubercles. 
There  can,  at  least,  be  no  good  reason  for  doubting  the  veritable- 
ness  of  the  tubercles  described  by  Schiip]K'l  as  existing  in  the 
lymphatic  glands.  On  the  contrary,  in  tuberculosis,  as  in  the 
case  of  malignant  tunuirs,  the  lymphatic  glands  are  the  situa- 
tion in  which  the  new  growth  is  developed  in  the  clearest  and 
best  detined  manner.  Only  in  tuberculosis  the  demonstration 
requin?s  mori'  care. 

If  I  am  right,  therefore,  in  considering  the  so-called  scrofu- 
lous glands  to  be  really  tubercular,  then  in  scrofula  and  tuber- 
culosis there  exists  the  same  sequence  as  in  the  invasion  of 
malignant  tumors.  But  we  must  admit  that  the  primary  ca- 
tarrh or  inflammation  is  not  tubercular,  except  in  tlie  case  of 
tubercular  ulcers,  and  the  process  does  not  acquire  a  specific 
cffaracter  until  its  secondary  develoimient  in  the  lymphatic 
glands. 

In  tuberculosis,  as  in  the  case  of  malignant  tumors,  the  swell- 
ing and  obstniction  of  the  l3in]ihatics  may  cause  the  disease  to 
remain  for  a  time  localized  in  the  glands.     We  all  know  for  how 

many  years  a  scrofulous  gland  may  remain  as  the  only  trace  of 
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youtliful  scrofula.  It  is  eminently  proper  in  such  cases  to  ado 
Huetor's  i)lan  and  extirpate  such  a  gland  in  order  to  ptCTwit 
the  gradxial  infection  of  the  whole  body  with  tubercles  from  it. 
By  primary  tuberculosis,  then,  I  mean  local  affections  of  ilie 
different  organs,  composed  either  of  both  scrofulous  inflammation 
and  tubercles,  or  of  the  firf*t  alone.  By  secondan^  tuberculosis 
I  mean  the  tuberculosis  of  the  lymphatic  glands,  and  by  tertiarv 
the  general  tuberculosis  which  may  involve  all  parts  of  the 
body. 

The  Anatomy  of  Tuhercles, 

In  considering  the  anatomy  of  tubercle  I  most  make  the 
prcliminary  remark  that  the  time  is  past  when  one  can  be  satis- 
tied  with  proclaiming  "miliary"  tubercles  as  the  specific  pni 
duct  of  tuberculosis.  Virchow  has  already  demonstrated  rhat 
tubercles  of  the  size  of  a  millet  seed  are  infrequent,  while 
those  as  large  as  a  poppy  seed  are  much  more  common,  and  tbai 
the  size  of  the  nodules  is  not  at  all  a  safe  criterion  of  taVHf. 
Hc!  sliows  that  the  smallest  nodules  visible  with  the  naked  fje 
are  made  up  of  yet  smaller  nodules,  the  submiliary  tubercles. 
These  measure  from  one-fifth  to  one-seventh  of  a  millimetre  in 
dlametf'r,  so  that  from  forty  to  fifty  of  them  must  be  conglomer 
ated  to  make  a  nodule  as  large  as  a  poppy  seed.  There  are  no 
(It'linife  limits  to  the  size  which  may  be  attained  by  theagplom- 
ctatioii  of  a  sufficient  number  of  submiliary  tubercles.  Nodules 
iis  large  as  a  pe?a  or  even  a  walnut,  are  not  nncommon.  It  is 
only  in  this  broad  sense  that  the  miliary  tubercle  has  any  specific 
characti^r,  and  then  only  as  an  "eruptive  form."  | 

The  definition  of  fiiberoles  as  a  new-growth  made  np  of  small 
cells  is  entirely  insufficient.  Besides  the  cellular  granulation- 
like tubercles,  such  as  are  met  with  in  inoculated  guinea-pigs, 
there  is  a  liluoid  tubercle  which  I  have  found  most  frequeutlj  io 
sypliilitic  patients,  and  a  lymphadenoid  tubercle  which  ocouls 
as  Ihi-  rule  in  scrofulous  patients.  Whether  these  differeno«?s 
de|)i'!i(l  upon  any  real  difference  in  the  constitution  of  the  indi 
vidual,  or  ujion  the  different  ages  of  the  new-growth,  or  upon 
somi!  unkuiiwn  causes,  cannot  as  yet  be  decided.  It  appears. 
too,  tliat  the  individual  conatitution  not  only  exerts  an  influence 
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on  the  disposition  to  become  inoculated  with  tubercle,  but  also 
on  the  charaotfi*  of  the  tubercle  thus  produced.  I  conjecture 
this  not  from  the  lyraphadenoid  structure,  but  from  the  imusual 
size  of  the  tuberi^le  cells  in  scrofulous  persons.  These  cells 
(Schiippers  epithelioid  cells)  are  twic*;  or  three  times  as  large  a.s 
a  white  blood  globule.  At  the  same  time  they  are  more  highly 
refractivej  their  nuclei  are  sharply  defined  and  often  shining. 
The  nuclei  maj'  be  segmeuted,  but  do  not  go  ou  to  form  new 
cells  ;  they  pimp!}-  produce  multl-uucleai"  cells,  sometimes  giaut 
cells.  In  this  way  is  pro- 
duced a  peculiar  large-cell- 
ed germinal  tissue  (Fig.  1), 
which  I  designate  as  a 
specitic  product-  of  scrofu- 
lous tuberculosis.  I  do 
not  mean  that  scrofulous 
tubercles  produce  only  this 
large-celled  germinal  tis- 
sue and  nothing  else.  But 
I  consider  this  tissue  to  he 
the  acme  of  the  process,  which  is  iiof  yjvvays  reached.  This 
Iarge-c«lled  tissue  usually  fonns  the  middli'  portion  of  the  sub- 
m.iliary  nodules,  while  at  their  periiihery  there  prevails  a  sniiill- 
celled  intlamniatory  growtli  which  gradually  becomes  coutinuous 
with  the  normal  connective  tissue. 


Fio.  1. 

Tnh*tvnlotia  fn(Ulmtii>ii  frmii  lln'  flcwr  of  n  fnwh  tiiborpulnr 
ulcf^r  nf  thp  niucntiH  muTiibranc  of  tho  ureter.  The  i<4nirill 
cellK  >re  whiU-  ljlm«l  Kl<'''iile''S  the  larger  are  i>|ir«ifically 
di'viiloijed  "  tulwrclu  cejiii." 


Definition  of  Tubercle. 

Even  from  what  has  been  already'  said  t!io  tubercle  of  scrofu- 
lous persons  might  be  dnHuHd  as  a  small  eircumscrilied  focus 
of  scrofulous  intlammatlon,  perha]>s  produced  by  a  minute  irri- 
tating substance  introduced  into  the  tissue.  There  are,  however, 
other  properties  of  the  scrofulous  intiammatory  infiltrations 
which  are  also  found  in  tubercles. 

In  both  there  is  the  same  permanent,  infiltrating  character  of 
the  new-growth,  the  same  absence  of  development,  the  same 
tendency  to  cheesy  degeneration.  It  is  well  known  tliat  the 
translucent  gray  miliary  tubercles  become  opaque  and  clieesy, 
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first  at  their  centres  and  then  throughout.  In  the  interior  of 
such  nodules  I  hare  often  observed  a  sort  of  stratification,  as  if 
their  substance  was  twisted  around  a  somewhat  eccentric  point, 
or  around  an  axis  running  diagonally  through  the  nodule.  Thu 
appearance  appears  to  me  rather  the  result  of  pressure  than  the 
expression  of  intended  oi^anization.  I  mention  it  because  vt> 
often  find  it  very  well  marked  in  scrofulous  infiltrations  which 
have  become  cheesy,  and  in  the  tubercles  of  the  lungs. 

The  most  important  point  of  similarity,  however,  between 
human  tubercles  and  scrofulous  infiltration  is  the  absolute  blood- 
lessness  of  both.  Every  pathologist  knows  that  it  is  impossible 
to  inject  a  real  tubercle,  and  there  are  never  blood-vessels  con- 
taining blood  within  one.  This  is  one  reason  for  the  pale,  semi- 
transparent  appearance  of  a  fresh  tubercle. 

The  same  absence  of  blood-vessels  wiU  be  noted  when  we 
describe  more  in  detail  the  lesions  of  phthisis.  In  the  miliaiy 
tubercles  this  absence  of  vascularity  is  especially  important  in 
relation  to  their  connection  with  the  blood-vessels  and  the  man- 
ner in  which  they  are  developed. 

The  Origin  of  Tvhercles. 

It  has  already  been  taught  by  many  that  the  vascular  con- 
nective-tissue system  of  the  body  is  in  general  the  tissue  in 
which  tuberdes  are  developed.  Within  this  system  we  mast 
distinguish  mobile  and  stable  cellular  elements.  To  the  mobile 
oloments  bflong  the  blood  globules  and  the  wandering  cells; 
to  the  stable  the  endothelium  of  the  blood-vessels  and  of  the 
lym])liati('s,  Hie  epithelium  of  the  serous  membranes,  and  the 
fixed  connective-tissue  cells.  It  is  from  these  latter  elements, 
from  the  fi.xed  cells  of  the  vascular  connective-tissue  system, 
that  the  miliary  tubercles,  in  my  opinion,  originate.  Many 
of  th<^  mor(,'  recent  authors  regard  the  formation  of  a  giant 
cell  as  always  tlie  first  step.  But  I  believe  that  a  giant  cell  is 
nothing  but  an  endothelial  or  a  connective-tissue  cell  enlarged, 
and  with  an  incrciased  number  of  nuclei.  I  have,  of  course,  in 
my  studies  of  tubercle  constantly  met  with  these  giant  cells, 
and  have  often  used  them  as  a  sort  of  sign-post.     In  the  smaller 
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tubercles  they  are  usually  at  the  centre,  in  the  larger  at  the  pe- 
riphery of  the  nodules.  But  no  special  reliance  can  be  placed  on 
them.  They  occur  in  many  non-tnbercular  new-growtha,  and 
may  then  divide  into  groups  of  smaller  cells,  without  any  change 
in  the  character  of  the  new-growth.  I  pivfer  therefore  to  derive 
my  convictions  of  the  initial  stage  of  tubercles  from  the  study 
of  such  tis.sues  as  the  omentum  ma  jus.  There  v^e  can  see  the 
smallest  tubercle  as  a  nodular  swelling  of  a  single,  non-vascular, 
connective-tissue  trabecula,  and  that  this  swelling  is  due  entirely 
to  a  growth  of  the  fixed  connective-tissue  cells  in,  and  of  the 
endothelial  cells  on,  the  trabecula. 

This  minute  discussion  is  of  importance  in  reference  to  our 
general  comprehension  of  tuberculosis.  AVhen  we  find  that  the 
specific  products  of  scrofula  are  developed  with  the  aid  of  the 
permanent  cells  of  the  organism,  it  strengthens  our  belief  that 
scrofula  is  a  disease  of  the  entire  vegetation.  So  when  we  see 
that  a  miliary  tubercle  is  a  minimal  intlammatory  focus  excited 
by  the  resorption  of  some  irritating  substance,  we  naturally 
look  for  some  determined  ('ellular  substratum  for  the  local  irri- 
tation, and  this  can  only  be  found  in  at  least  one  permanent 
connective- tissue  cell. 

The  detei-mination  of  this  point  is  of  importance  in  still 
another  way.  Tln'  ])ermanent  cells  of  the  vascular  connective- 
tissue  system  are  arranged  continuously.  It  is  well  known  that 
the  capilhiries  of  the  blood  and 
lymph  systems  are  not  homoge- 
neous, but  composed  of  a  conti- 
nuous layer  of  flattened  cells. 
and  that  the  connective  tissue 
cells  are  direct  processes  of   the  tio.  a. 

nn-nillsir^r       wnll«  Whfin         hf^nr        Cr.««  motions  or  two  napilliir>- .•••«wl«.  containing 

capillary       Wailb.  \\  lien,       now-  ^Unt  ™I1b,  rrom  the  naiKhlxirhood  of  •  mbcrclB 

•  ,  •        •      •  1.    i. '         I        •  criuiuhiin  of  tbe  lung,     x  1  :  •KHI 

ever,  aformativtMrntation  begm.H, 

this  continuity  is  broken.     The  endothelial  cells  are  separati'd 
and  multiplied.     The  lumen  of  the  blood  and  lymph  cai^illaries 
s  thus  more  or  less  completely  filled  up  by  their  proliferating 
endothelium. 

In  Fig.  2  are  seen  the  lumina  of  two  capillaries  of  the 
lung,  from  the  neighborhood  of  a  tubercle  granulum.     Large 
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giant  cells  springing  from  their  walls  have  nearly  filled  them. 
We  usually  find  all  the  endothelial  cells  of  the  capillaries  adjoin- 
ing tubercles  in  the  condition  oE  proliferation,  and  partly  obliter- 
ating the  lumen  of  these  vessels.  A  good  artiUcial  injection  of 
the  blood-vessels  helps  us  to  follow  out  more  clearly  such 
occluded  vessels.  It  is  this  obliteration  of  tlie  blood-vessels 
which  plays  a  large  share  in  producing  the  bloodlessness  of 
tubercles  already  spoken  of. 

When  a  tubercle  has  passed  the  first  stage  of  its  develop- 
ment, it  becomes  of  itself  an  irritant  for  the  connective  tissue  in 
which  it  is  situated.  From  this  time  on,  therefore,  the  products 
of  ordinary  infianimation  become  mixed  with  the  specific  tuber- 
cular products.  But  even  in  these  mixed  processes  the  cells 
have  the  same  tendency  to  reach  a  large  size. 

Conclusion. 

Tuberculosis  in  man  depends  in  general  on  scrofula.  Con- 
cerning the  nature  of  scrofula  we  are  still  very  ignorant.  One 
fundamental  ingredient  of  the  disease  seems  to  be  a  mispro|X)r- 
tion  l»etween  the  volume  of  the  blood  and  the  weight  of  the 
body.  With  this  condition  exists  an  abnormality  of  the  entire 
vegetation,  which  is  especially  evident  in  the  course  of  any 
intiamniatory  processes  which  may  arise.  Scrofula  may  be  the 
result  of  bad  food,  damp  climate,  or  at  least  damp  dwellings,  of 
exhausting  losses  of  blood  and  vitality,  and  is  eminently  heredi- 
tary. It  is  almost  an  exception  to  find  a  child  of  scrofulous 
parents  without  some  taint  of  the  disease.  Hereditary  scrofula 
usually  makes  itself  manifest  at  two  periods  of  life:  in  early 
youth,  befort'  the  seventh  year,  and  again  after  puberty,  between 
the  ages  of  twenty  and  thirty  years.  The  other  years  of  life  are 
not  by  nny  means  exempt  from  the  disease,  but  it  is  important 
to  ri'nif'inber  that  between  the  ages  of  ten  and  fifteen  years  there 
is  a  period  of  comparative  immunity.  It  is  during  that  period 
that  we  may  hope  by  care  and  treatment  to  obliterate  the  traces 
of  ]irevious  scrofulous  lesions  and  to  prepare  against  future  ones. 
Upon  what  this  periodicity  depends  it  is  hard  to  say.  I  look 
for  its  cause  in  a  disproportion,  during  the  development  of  the 
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individual,  between  the  volume  of  blood  and  the  weight  of  the 
body.  Even  in  the  local  affections  of  scrofulous  persons  there  is 
always  a  disproportion  between  the  inliamed  parenchyma  and 
the  absence  of  the  proper  congestion  of  the  vessels.  Thus  the 
beat  treatment  for  scrofula  is  to  inci-ease  the  volume  of  the 
blood,  and  the  best  treatment  of  a  scrofulous  infiltration  is  to 
produce  a  moderate  local  hyperiemia. 

The  great  danger  in  scrofula  lies  in  the  possibility  of  the 
supervention  of  tuberculosis. 

Like  certain  animals — ^guinea-pigs,  rabbits,  and  monkeys — 
scrofulous  persons  only  need  to  have  some  local  infiammation 
set  up  in  order  to  become  tubercular.  The  tuberculosis  depends 
on  the  resorption  of  the  individual's  own  intiammatory  pro- 
ducts. Th<'re  is  an  eniption  of  numerous  metastatic  inliamina- 
tory  foci — tlie  miliar}'  tul)crcle.s— while  at  the  same  time  the 
patient's  strength  is  rapidly  consumed  by  the  cachexia  due  to 
the  same  resorption.  Let  us  assume  that  in  the  primary  inflam- 
matory focus  a  special  tubercular  poison  is  elaborated,  which, 
besides  its  general  effect  on  the  inoculated  ]ier3on,  exerts  a 
direct  inflammatory  irritation  on  the  inner  surface  of  the  lym- 
phatics and  blood-vessels.  Such  an  assumption  would  be  sup- 
ported by  our  e.xpcrieni-e  of  tlie  formation  and  spread  of  miliary 
tubercles.  The  tubercles  are,  as  a  rulf,  iinjst  numerous  in  the 
m'ighborhood  of  the  primary  inflammation.  Here  they  are  situ- 
ated in  the  connective  tissue,  in  the  lymphatics,  and  form  an 
itn]iortant  portion  of  the  jvlithisiral  lesions  of  the  ilitFerent 
viscera.  On  account  of  the  histological  identity  of  the  scro- 
fxilous  and  tubercular  new-growths,  it  is  often  impossible,  in  a 
given  tubercular  lesion,  to  determine  how  much  is  inflammatory 
and  how  much  is  tubercular.  In  the  following  ]iages  I  will 
show  that  ordinary  pulmonary  ]»hthisis  exhibits  such  compound 
lesions  of  scrofulous  inflammation  and  tubercular  new-growths. 
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md  TSaberetdoMit. 

■e  ■oC  now  fuDj  reoognixed.  tku 

bepns  with  a  negler-ted  catanltal 

tku  anny  iDdhidoals  complain  at  fint 

vlndi  bas  icouuiied  after  a  •:aurrha] 

phjacaa  finds  nsoall j  at  this  time  a 

or  bodi  Inx^s.     At  this  same  time  the 

find  a  oombination  of  two  conditions : 

of  tkfr  aaall  bronchi  at  the  apex,  and  an 

niberdn  in  the  adiu  belonging  to  these 

pelled  to  this  conclasion  because  in 

ftaiv  mcr  seen  a  cinnunscribed  catarrh  of  the 

initial   tubercle  granulum.   nor  an 

without  some  bronchial  catarrh.    I 

that  Ae  catanh  is  the  earlier,  the  tubercle  the 

win  speak  of  this  point  again  later.    At 

aapovtaat  to  study  the  catarrh  and  the  tuber 

thnB  at  onoe  to  apprei'iate  the  two  must 

of  the  early  stage  of  pulmonary  phthisis. 


f%e  TubertU  Granulum. 

As  w^  can  only  spt«k  properly  of  a  tnbercniosis  of  the  lunss 
aiier  an  rrmpoatk  of  undoobted  tubercles  has  taken  place,  we 

must  naturally  first  consider 
such  an  eruption.  The  first 
invasion  of  tubercles  exista 
when  we  find  in  the  cut  sur 
face  of  a  portion  of  lunij, 
still  containing  blood  and 
air,  numerous  white,  firm, 
dry  nodules.  The  form  and 
the  size  of  these  nodule 
rary.     Most  of  them  consist  of  three  or  more  lobules.     Here  and 
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there  they  are  aggregated  into  irregular  angular  figures,  or  are 
arranged  in  groups  around  the  dilated  ends  of  small  bronchi  tilled 
with  pus.  If  we  make  thin  sections  from  such  a  surface  we  can 
see  how  the  same  nodule  varies  in  shape  and  size,  and  how  the 
nodules  an>  related  to  the  enda  of  the  bronchi.  In  this  way  it  is 
gradually  made  evident  that  ''a  clover-leaf-shaped  nodule,  a 
millimetre  and  a  half  in  diameter,  attached  to  the  smallest 
visible  bronchiole,  like  a  berry  to  its  stalk,"  represents  the 
typical  initial  stage  of  the  diseasi-. 

In /act,  the  points  at  which  the  smallest  bronchioles  become 
continuous  with  the  acini  of  thr  lungs  are  the  situation  of  this 
first  eruption  of  heritable  tid)ercles. 

What  are  the  Acini  of  the  Lunf)f 

AU  th(^  text-books  speak  of  the  lobules  of  the  lung.  The  lohules  are  small  por- 
tions of  the  parenchymii  uf  the  hing;  each  lobule  communicates  \Tith  a  single  l>ron- 
chus.  The  lobuli  are  held  ti>scth<:r,  and  at  the  same  time  Bepanitecl  from  each 
other,  by  loose  connective  tissue  rich  in  blood-vessels.  This  connective  tissue  in  con- 
tinnous  with  the  connective  tis^iut^  around  the  bronrhi,  the  blood-vessels,  and  the 
glands,  and  with  that  bencatli  ihe  pleura;  it  is  nourished  by  branches  of  the  bron- 
chial arteries.  In  all  lungs  except  those  uf  children,  the  edges  of  the  lobules  can 
be  seen  marked  out  beneath  the  pleura  by  black  lines  of  jiiirment.  The  general 
similarity  L>f  these  Itibnles  seems  to  he  one  reasim  why  thi'y  have  so  generally  iicen 
considered  as  the  ultimate  auatointcal  units  of  the  lungs.  There  are,  however, 
really  acini  in  the  lung.-i,  which  coml)ine  so  that  from  two  to  twenty  of  thein  fomt  a 
Iol>ule.  If  the  lung  is  macerated  it  is  easily  seen  that  the  lobules  vary  much  in  size. 
The  peripheral  ones  are  tolerably  uniform,  init  tJiose  within  the  interior  are  very 
irregular.     Tlierc  is,  however,  an  anatomical  element  a 

constant  Ijoth  in  ita  form  and  size,  ivhich  was  first  de- 
scribed by  Frans  Eilhard  Schultze  (Strieker's  Histol- 
ogy) under  the  name  of  "Alveolar  Paspage  System." 
It  hiui  the  furni  of  a  conc-ahajied  henT.  about  three 
mm.  long,  and  of  the  same  bnadth  (Fig.  3a).  The 
stem  of  the  borry  is  n  singb-,  ultimate,  terminal  bron- 
chiole, about  one-third  of  a  millimetre  in  diniiirter. 
Thia  bronchiole  tenninate.*  abruptly  at  the  ]>nint  where 
it  enters  the  acinus.  I  have  demonstrated  that  nt  thi.s 
point  the  circular  muscular  fibres  are  increased  .so  as  to  pio.  b«. 

form  a  sort  of  siihincter.     From  h.'re  the  wall.i  and   A"!"'"  "''•'"' Jr^.^l^lT'.V  J^- 

'  tlinfM ;    tx.  n  tno  entrance  w.   tna 

the  lumen  of  the  bronchiole  t>ccome  continuous  witli      i)n>nohioie. 

the  wall  and  Inmina  of  tiiree  ili verging   alveolar  passages,  of  which  the  shorter 


J 


6nO 


RINDFLEISCH. — OHRtJNIO  AND  ACUTE  TTJBERCITLOSIS. 


lido  bninclati  nmy  well  be  called  infundibula.  The  alveolar  paaeagcs  ut  war- 
roiiiidfil  from  plwice  to  [»Iacc  with  i-ircnliir  and  diagonal  muscalar  fibrs,  wUdk 
prujuct  into  tbeit-  luiuma,  and  thus  form  the  separating  angles  of  each  pair  of 
ndjoinuig  alveolar  septa.  In  the  portion  uf  the  walls  of  the  alTeolar  sacs  wbidi 
are  bulged  outwards  I  have  not  found  any  muscular  fibres. 

The  rclatiun  of  the  terminal  branches  of  the  pulmonary  arterf  to  the  acini  b  n 
additional  evidence  of  the  propriety  of  considering  Schultze's  alveolar  ptaiage^ 
teuk  as  acini  of  the  lung.  These  brunches  puss  close  by  the  terminal  iHtmcfam  iato 
the  acinus,  and  at  the  point  where  the  three  alveolar  passages  diverge,  separate  into 
a  lart;t'  number  of  branches,  which  run  towards  the  middle  of  the  acinni.  and  th<a 
break  up  into  capillaries.  They  run,  therefore,  within  the  acini,  while  the  terminti 
veins  are  bettveeu  the  aicini,  so  that  the  blood  in  the  lungs,  as  in  the  kidni^js,  flon 
fronv  the  middle  and  root  of  eacii  acinus  outwards. 

lu  the  third  edition  of  my  hand-book  of  pathological  liistology  I  have  spoken 
of  the  isolated  course  of  the  sinallloat  branches  of  the  pulmonary  artery  with  rvfer- 
encc  ta  embolism.  All  these  things  are  of  great  importance  for  the  right  imdo- 
stauding  of  the  manifold  lesions  of  pulmonary  phthisis. 

77ie  Jlrst  lesion  in  pulmonary/  phtJiisis  is  a  (ubercvlaut 
inJUtraiion  of  all  the  angles  and  projections  situated  at  Ihi 
poiuh'  idhere  the  smallest  bronchioles  become  continuous  with 
(he  acini.  In  this  tom/  r  ire  urn  scribed  white  nodules  are/ornud, 
which  we  will  call,  after  Laimnec,  tubercle  granula. 

\jiit  us  imagine  that  we  are  actaallj 
passing  from  a  terminal  bronchiole  into  the 
respiratory  parenchyma.  We  will  be  sur- 
rciunded  by  the  circular  edge  of  the  bron- 
chns,  in  front  of  us  will  be  a  number  of 
sliarp,  concave  edges,  which  separate  the 
oi  itioes  of  tJie  three  print'ii>al  alveolar  pas- 
sages, and  the  inrundibiila  from  each  other. 
In  these  edges  are  hidden  delicate  muscular 
rings  and  elastic  fibres:  behind  an*  the 
terminal  branches  of  the  piilnu>nary  arfenr. 
surrounded  by  small  lymphatics  containing 
._  ''"'"  ^-  more  or  less  black  pit'ment.     The  connect 

iTIrnftrv' Inbcrcli' unmuliiin  of  too  ' 

i";;f.,iJ"f "?""",,"' "'J  ^S"  tive  tissue  which   holds  together  all  these 

rt»ntnM"Uvr  tittup   i-ntfrK  /it  tno  O 

Mnt..fe«r.,u...n.i,rn„c.u.ie.  tiggueg^  aud  foHus  tliB  anglcs,  becomes  the 
seat  of  tubercular  intiamraation.      It  Iv- 
(•(HtH's  swollen  into  a  hard,  white,  grayisli  nodule,  with  rompU- 
cated  contoiirs,  usually  lobulated,  less  frnqnently  jagged. 
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^^  In  this  way  is  formed  the.  prlTnary  IvJbercle  of  the  IwngSy 
Laejinec^s  tubercle  granulation.  Pig.  4  is  only  schematic,  to 
explain  what  has  been  stated.  Fig.  0,  however,  is  drawn  with 
thf  camera  liu'ida,  and  represents  acfiinitelv  the  section  of  a 
tubercular  nodule   two  mm.    m  diameter.     In  it  can  be   seen 
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Pio.  S. 

A  prtmiry  liibercV  iminnlum  of  ilir  Utiii;.     Reclion  mw^ifled  AxX^  dmmcten. 

<u,  neishboriiVK  *lvt'«l!      Ith,  npnhail  ciT  the  tiiln'rculoiiii  inriltrntiuri  in  Hit  conncctive-tiiaac  wpta.    v. 
polmonmry  ancilca  wilh  InlUtratnl  wIviiitKiii.    liiX,  Co\itii.i.  fnrmfd  l•.lITt•.^)I)n(lin^•  »u  ihn  tumliim  o(  alveoLur 


those  anatomical  peculiarities,  niagniflcd  .sixty  diameters,  which 
are  constant    in   tubercle  Lrninnliitions.     Tlais  we  observe  in  the 
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separate  lobules,  of  which  the  nodule  is  made  up,  small  opening^J 
at  d^  d'.  These  openings  correspond  with  the  Imnina  of  di» 
eased  alveolar  passjiges.  Such  cavities  appear  round  while  the 
awelling  of  the  wall  has  not  reached  its  acme  ;  slit-syiape<i  wlieu 
it  is  complete  ;  as  large  irregular  cavities  when  the  surrounding 
tubercular  mass  is  cheesy  and  softened,  and  portions  fall  nut 
from  the  sections.  Another  constant  element  of  the  lesion  is  tht- 
inclusion  in  the  tubercle  of  minute  branches  of  the  pulmonarr 
artery  of  which  the  adventitia  becomes  swollen  and  infiltrated 
(c).  There  is  always  a  regular  arrangement  of  each  tubercular 
nodule  in  this  way  :  at  the  centre  is  the  point  of  softening, 
around  this  is  a  zone  of  cheesy  inhltiation,  and  outside  of  ihi> 
a  zone  composed  of  large  cells. 

Tliis  constitutes,  then,  the  anatomical  basis  of  the  disease.  A 
cellular  infiltration  of  the  pulmonary  connective  tissue,  com- 
posed of  small  nodules,  absolutely  bloodless,  not  capable  of  sup- 
puration, nor  of  resor|)tion,  nor  of  organization,  but  only  of 
degeneration, — who  can  deny  to  such  an  infiltration  the  name  of 
"  tubercular  i" 

Now  let  us  consider  more  closely  the  softened  centre  and  the 
cheesy  zone  of  the  tubercle  granule.  It  may  seem  strange  thai 
in  Fig.  5  the  drawing  represents  the  cheesy  zone  as  parti}*  trans- 
lurent  and  stratified.  But  sections  of  tubercles  really  preseni 
such  an  appearance.  The  centres  of  the  submiliary  nodules  are 
the  centres  of  this  striation.  The  homogeneous  substance  ol 
the  degeneratrd  tubercle  resembles  somewhat  waxy  infiltration. 
but  the  tubercular  matter  never  reacts  with  iodine.  With  hiema- 
toxyline  we  can  stain  a  few  scattered  nuclei  in  the  cheesy  maa^ 
but  the  tubercle  cells  proper  are  only  feebly  stained.  They 
undoubtedly  pass  in  tliis  metamorphosis  from  life  to  death,  for 
the  only  thing  possible  after  the  homogeneous  stage  is  a  soften 
ing,  which  is  the  result  simply  of  chemical  changes. 

Sometimes,  however,  this  metamorphosis  is  somewhat  altered 
by  the  deposition  of  the  salts  of  lime  in  the  cheesy  raasse^. 
Generally  we  must  assume  that  when  the  cheesy  tubercle  sub- 
stance remains  in  a  condition  of  almost  absolute  dryness  at  a 
temperature  of  from  37°  to  39°  Celsius  (90°  to  102.5'*  Fahr.),  then- 
takes  place  a  sort  of  digestion  of  the  albuminates,  such  as  we 
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have  learned  to  kutnv  from  Eichwald's  studies  on  the  colloid 
substance  of  ovarian  cysts.  When  these  albuminous  substances 
have  become  soluble,  they  absorb  from  the  surrounding  tissue 
sufficient  water  for  them  to  become  fluid.  Thus  are  formed,  first 
in  the  oldest,  central  part  of  the  tubercles  (Fig.  5,  d,  d')  cavities 
filled  with  fluid.  This  fluid  contains  the  granular  detritus  which 
has  not  been  dissolved,  and  thus  looks  like  pus.  If  the  cavity 
corresponds  to  the  lumen  of  an  alveolar  passage,  it  may  contain 
pus  globules  wliich  have  wandered  in  from  the  bronchi. 

Erroneous  Explanations  of  the  Tubercle  Granule. 

I  feel  only  too  strongly  the  contrast  between  the  representa- 
tion which  I  have  just  given  of  phthiyis  and  tht-  current  views  on 
the  subject.  I  believe  that  Carswell's  plates  (Patiiological  Ana- 
tomy, Illustrations  of  the  Elementary  Forms  of  Disease,  Tuber- 
cle, Plate  I.)  have  contributed  largely  to  th('  views  now  generally 
held  in  Germany.  Who  can  deny  that  these  plates  are  true  to 
nature  J  Every  one  can  recognize  the  bronchioles  of  the  phtlii- 
sical  lung  filled  with  the  products  of  inttammation,  and  the  white 
bodies  looking  like  bunches  of  grajjes  at  their  extremities. 
What  else  could  these  grape-like  bodies  be  but  infundibula 
filled  also  with  the  products  of  inflammation.  When,  in  addi- 
tion to  this  gross  appearance,  it  was  found  by  microscopic  exam- 
ination that  in  these  white  bodies  were  air-cells  filled  with 
desquamative  epithelium,  what  eould  be  more  natural  than  tlie 
conclusion  that  pulmonaiy  ])htliisis  is  a  catarrhal  intlammation 
beginning  in  the  smaller  bronchi — a  catarrhal  broncho-pneu- 
monia. I  have  for  many  years  sujjptuted  this  doctrine  myself, 
but  I  am  now  fully  convinced  that  it  is  erroneous.  The  "Cars- 
well-grapes,"  as  they  are  called  by  the  English,  ai-e  not  infundi- 
bula filled  with  the  prodiiets  of  inflammation,  but  tubercular 
iufiltrations  of  the  connective-tissue  angles  at  the  points  where 
the  bronchioles  become  continuous  witli  the  acini. 

CatarrJi  of  the  Bronchi. 

Tlie  so-called  sympathetic  bronchitis  of  phthisis  is  at  first 
circumacribed,   but  may  later   in   the  disease  extend  over  the 
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entire  respiratory  tract.  This  extension  of  the  disease  is  usaaUy 
effected  by  repeated  attacks  of  acute  and  subacute  tracheo-bron 
chilis,  which  leave  successlTe  portions  of  the  bronchial  trari 
diseased. 

The  bn>nchlal  catarrh  of  tuberculosis  is  not  necessaiily  aooom- 
panied  by  much  hj'penemia  or  swelling  of  the  bronchial  mncon* 
membrane.  The  tracheal  mucous  membrane  is  usually  pal^ 
while  that  of  the  larger  bronchi  may  be  mottled  with  red,  e«p^ 
dally  around  tubercular  ulcers.  Of  the  smaller  bronchi  the 
walls  may  be  thinned  and  somewhat  dilated. 

The  Boet  characteristic  symptom  of  the  catarrh  is  the  natnrv 
of  its  secretion.  This  is  abundant  and  rather  purulent  than 
mucous  in  character.  In  the  smaller  bronchi,  at  the  autopsy, 
we  find  a  yellowish  thin  pus  mixed  with  air-bubbles,  or.  if  thi^ 
bronchi  communicate  with  cavities,  the  pus  is  thinner  and  mbted^l 
with  cheesy  detritus  from  the  walls  of  the  cavities.  In  the  lai]ger 
brvmchi  this  purulent  fluid  becomes  mixed  with  the  secretions  of 
the  mimerous  mucous  glands,  but  not  intimately  mixed.  If  we 
colltvt  the  patient's  sputa  in  a  glass  partly  tilled  with  wat^r,  the 
pus  separates  and  sinks  to  the  bottom,  wliile  the  mucus  floats  on 

thr-  top. 

If  we  turn  now  to  the  question  of  the  priority  in  time  of  th^ 
bronchitis,  and  of  the  formation  of  tubercle  granules,  no  one  can 
be  surprised  that  in  accordance  with  my  general  views  of  the 
n?lationship  between  scrofula  and  tuberculosis,  I  hold  that  the 
bronchitis  is  the  primary  and  the  tubercles  the  secondarj*  lesion. 
I  IvHeve  that  in  the  catarrhal  secretions  of  a  scrofulous  per»>B 
is  contained  the  tubercular  poison  w^hich  becomes  inoculated  lit 
the  edges  and  corners  of  the  narrowest  portions  of  the  bronclii. 
A  similar  s<vretion  can  inoculate  the  projecting  edges  of  th«* 
larynx,  the  vocal  cords,  other  points  of  the  respiratory  mucoos 
membrane,  and  may  even  be  swallowed  and  produce  tubercles  in 
the  lymphatics  of  the  intestines. 


The  Apices  of  the  Lungs. 

Why  is  it  that  the  tubercular  process  usually  begins  in  the 
apices  of  the  lungs  !     We  can  oflfer  some  explanation  of  this  fad 
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if  we  can  show  that  the  catarrhal  secretions  of  scrofulous  per- 
sons are  less  easily  removed  from  the  bronchi  of  the  apices.  For 
if  the  secretion  does  thus  remain  in  these  bronchi,  it  will  have 
time  to  inoculate  the  surrounding  tissues.  Two  factors  have  the 
principal  share  in  iuHuencing  the  elimination  of  the  bronchial 
secredoQ— the  respiratory  movement  of  the  lungs  and  the  ten- 
acity of  the  secretion  itself.  Tlie  more  freely  the  respiratoiy 
movements  are  made,  and  the  more  a  sufficient  hy]ter;emia  is 
present  to  mix  tSie  thick  cellular  secretion  with  serum,  so  much 
the  less  likely  will  the  secretion  be  to  remain  in  such  a  part  of 
the  lung. 

In  the  first  place,  I  would  call  attention  to  the  fact  that  in  the 
ordinary  upright  position  of  the  bodj',  the  weight  of  the  depen- 
dent arms  is  exerted  on  the  upper  part  of  the  chest,  and  must 
restrict  the  respiratory  movements  there.  This  fact  corresponds 
with  the  almost  exclusive  occurrence  of  phthisis  in  the  human 
race.  We  know  indeed  that  one  part  of  the  thorax  can  be 
moved  in  excess  to  make  up  for  the  insufficient  movements  of 
other  part.s,  and  that  it  is  by  tJie  dia]>]iragm  chiefly  tliat  this 
compeuf:ating  action  is  performed.  But  such  compensating 
action  is  limited  in  its  amount.  The  lung  is  not  freely  movable 
throughout  its  entire  extent,  it  is  fixed  at  the  point  of  I'n trance 
of  the  bronchi  and  blood-vessels.  As  a  result  of  tliis  the  apicea 
of  the  lungs,  situated  above  those  fixed  points,  can  only  feel  the 
compensating  action  of  the  diaphragm  to  a  small  extent.  If  tlie 
apice.s  of  the  lungs  are  bound  down  by  old  adhesions,  th<>y  will 
of  course  be  still  less  movable.  If  indeed  the  body  is  lield  erect, 
so  that  the  arms  hang  backwards  and  are  supported  b}^  the  ver- 
tebra;, the  weight  is  taken  off  the  chest.  But  it  is  in  the  feeble 
persons  most  disjiosed  to  phthisis  that  the  contrary  habit  pre- 
vails. They  habitually  stoop  forward,  with  tlieir  simulders  in 
front,  and  the  movements  of  the  upper  part  of  tlie  thorax  neces- 
sarily restricted. 

In  these  same  persons  it  is  probabh^  that  the  secretions  at  the 
apices  of  the  lungs  are  inspissated.  According  to  Virchow  the 
thickness  of  a  catarrhal  secretion,  especially  of  the  bronchi,  is  in 
inverse  relation  to  the  amount  of  blood  in  the  part.  It  has 
already  been  shown  that  poverty  of  blood  is  one  of  the  most 
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important  factors  of  ordinary  scrofula.      By  povortr  of  lilftndi 
mean  that  there  is  not  a  suflScient  amount  of  blood  prcj 
fill  the  vessnls.     If  the  amount   of  blood  in  the  longs  b 
rient,  in  the  vessels  with  rigid  walls  the  blood  will  grai 
(lie  lower  part  of  the  vessels  alone  ;  if  the  walls  aiveli 
bhxxl  will  be  fonnd  principally  in  the  lower  part  of  dMi 
From  this  it  follows  that  in  such  lunars  most  of  the  blood' 
in  the  lower  lobes,  and  least  in  the  apices. 


III.    lIKMORRnAOES   AITD    PLECRIPT. 

The  Initial  Haemoptysis. 

Before  we  follow  out  the  further  development  of  fhn^nk 
tubercnlosis  in  the  lunf,'s,  we  must  stop  for  a  moment  toojDsief 
two  complicating  conditions  which  are  of  very  frequeut  ortW- 
reuce.  These  conditions  are  the  initial  hfemoptysis  and  As 
well-known  predisposition  of  all  phthisical  persons  to  plenrisv. 

As  regards  the  initial  lunmoptysis  the  assumptions  of  tt 
inflammatory  liyperaemia,  or  of  a  greater  fragility  of  the  walls  rf 
the  vessels,  have  no  very  credible  foundation.  I  believe,  huw- 
ever,  that  I  am  possessed  of  observations  of  such  a  characw a» 
will  e.vplain  this  condition. 

I  have  already  called  attention  t^  the  fact  that  the  smalles 
bitiiiclies  of  the  pulmonary  artery  are  always  involved  in  tl 
tubercle  granules.  Perivascular  tuberculosis,  or  tuberculo 
perivasculitis,  has  been  so  often  described,  especially  in 
brain,  that  it  is  unnecessary  for  me  to  speak  of  the  cell  pro 
in  the  adventitia,  or  of  the  fusiform  and  cylindrical  nodule? 
jroinr,  however,  has  hitherto  been  overlooked,  the  fact  thai  t 
perivascular  growth  invades  and  produces  a  tubercular  dcg-mer 
ation  of  the  middle  and  inner  coats  of  the  arteries. 

Tt  is  only  in  Rokitansk3''s  description  of  tnbercuJar  basilar 
meningitis  that  I  liave  found  any  mention  of  this  lesion,  or  of  the 
possibility  of  its  giving  rise  to  hemorrluiges.  A  thorough  stacly 
of  these  changes  in  the  small  arteries  at  the  base  of  the 
is  necessary  before  we  can  speak  with  certainty  of  the 
changes  in  the  branches  of  the  pulmonary  artery  ;   for  in 
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Inngs  the  course  of  the  vessels  is  complicated,  many  pathological 
changes  are  crowded  together  in  a  small  space,  and  we  can  only 
stndy  them  by  making  an  infinite  number  of  thin  sections. 

The  way  in  which  the  arteries  are  invaded  can  perhaps  be 
better  appreciated  by  a  glance  at  Fig.  6,  than  from  a  description. 
We  see  here  a  small  artery,  of  which  the  middle  and  inner  coats 
are,  at  a  circumscribed  point,  broken  through  by  the  perivascu- 
lar tubercular  infiltration.    The  diuwing  represents  the  upper 


Fia.  6. 


wall  of  the  vessel  out  of  focus  and  unseen,  while  we  look  down 
into  the  torn  and  infiltrated  depnjsslon.  At  the  edges  of  this 
depression  the  inner  coat  is  jagged  and  irregular,  looking  as  if 
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changed  by  macti-ation  rathrr  than  by  any  active  process.  Oa 
the  other  hand,  I  have  been  constautlj'  more  and  more  impressed 
by  the  active  share  taken  by  the  muscular  coat.  1  have  t-ven 
seen  an  apparent  change  uf  the  muscular  nuclei  into  epitLehoid 
tubercle  cells.  But  Jilways  the  wall  of  the  artery  is  inlilirakil 
witli  round  cells.  Even  the  normal  pressure  of  the  blood  would 
seem  to  be  sufficient  to  ruptiire  tlie  walls  uf  an  ai'ter}^  so  diseased 
In  the  lungs  of  tulxnTulous  persons,  however^  we  have  already 
seen  that  the  pressiue  of  bloud  at  flie  apices  of  the  lungs  is  below 
the  nonnal,  but  hei-e  another  condition  comes  into  play.  The 
smaller  branches  of  the  pulmonary  artery  are  "terminal  arteries."' 
that  is,  tliey  have  no  anastomoses  beyond  a  certain  point.  If. 
therefore,  one  or  more  of  these  small  branches  are  involved  in 
tubercle  granules  and  occluded,  the  arteries  which  remain  open 
must  contain  more  blood,  be  subjected  to  greater  pressim?,  and 
iiiiy  point  i]i  their  walls  will  be  Dkely  to  rupture.  There  is  oftfU, 
ill  addition,  at  the  time  of  the  rupture,  a  temporary  congestion 
of  the  lungs.  The  bleeding  is  purely  art-erial,  and  only  lasts 
until  a  certain  depletion  of  the  vascular  circle  is  effected,  then 
the  torn  walls  of  the  vessels  become  occluded  with  dots. 

It  is  a  matter  of  experience  in  clinical  medicine  that  after  an 
lifpmoptj'sis  the  local  disease  of  the  lungs  often  advances  rapidly. 
Tt  liHH.  been  supposed,  therefore,  that  the  blood  possessed  sonif 
irritating  ])roj>erry,  but  this  lias  been  repeatedly'  disproved  by 
experiment.  I  believe,  for  my  own  part,  that  in  such  cases  tk 
devi'Ii)]>ment  of  tubercle  granules  has  already  taken  place,  an«l 
that  the  liemori-liage  only  acceleitites  the  disease  by  occluduu: 
some  of  tlu^i  diseased  bronchi  and  thus  producing  atelectaiis. 
cpdema,  and  desquamative  pneumonia.  This,  however,  remains 
merely  an  hypothesis  until  it  can  be  confirmed  by  proper  autop- 
sies. 

Pleurisij. 

Plniinsy  occurs  ver}-^  fn\]uontly  during  all  the  stages 
tuberculiisis  of  the  lungs.  It  is  usually  of  tlie  adhesive  chflf-j 
acter,  producing  hirge  masses  of  new  fibrous  tissue;  later  in  th*j 
disease,  witli  perforation  of  the  lung  and  pneumothorax,  pusisj 
often  produced. 
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Generally  speaking,  tlie  sympathetic,  pleurisy  is  developed 
in  proportion  with  thi'  diseas^e  of  the  lung  parencliyma.  That 
is,  over  a  recently  diseasKl  portion  of  tlie  lung  studded  with 
tubercle  graiuiles,  we  find  the  plt'ura  congested  and  covered  with 
fresh,  Koft  vegetations.  If  larger  peribrondiitic  masses  have 
been  formed  in  the  parenchjnia,  tliere  are  usually  adhesions 
between  the  pulmonary  and  costal  pleura?,  and  these  adhesions 
become  tliicker  and  more  extensive  as  cavities  are  formed  in  the 
peribronchitic  masses. 

Tile  attempt  has  always  been  made  to  find  in  these  adhesions 
miliary  tubercles,  such  as  are  found  in  tubercular  peritonitis, 
but  without  success.  We  do  indeed  often  enough  find  both 
costal  and  pulmrmary  ph'ura?  studdi>d  with  miliary  tubercles, 
but  in  the  ordinary  combinations  of  chronic  tubercular  lesions  in 
the  parenchyma  and  adhesive  pleurisy  the  pleura  is  not  tuber- 
culous. Tile  ]>lcuritic  adliesioui*  do,  however,  possess  a  char- 
acteristic wliicli  throws  light  on  the  nature  of  the  yjleurisy, 
namely,  the  great  development  of  new  blood-vessels. 

The  small  iiTegularities  of  the  surface  of  the  pleura,  which 
can  hardly  lie  seen  witli  the  naked  eye,  are  little  efflorescences 
of  young  connective  tissue  directly  connected  with  tlui  vascular 
system  of  the  pleura.  This,  however,  requires  further  explana- 
tion. It  is  erroneous  to  suppose  that  tlie  pleural  vessels  are  in 
any  intimate  relation  with  the  bronchial  arteries.  Tlie  manifold 
anastomoses  between  the  bronchial  and  pulmonary  arteries  in 
the  walls  of  the  large  bronchi  have  been  recently  again  demon- 
strated by  Ilyrtl.  But  the  bronchia]  arteries  and  then'  branches 
do  not  disturb  the  distribution  of  tlie  pulmonary  arteries.  In 
this  distribution  small  arterial  branches  are  regularly  given  off, 
•which  pass  directly  into  the  pkmra  and  there  branch.  They  are 
there  distributed  alternately  with  larger  or  smaller  veins,  which 
empty  directly  into  the  vente  communicantes  (Hyrtl)  of  the 
parenchyma.  In  this  way  the  vascular  network  of  the  pleura  is 
intimately  and  simply  connected  with  t!iat  of  the  lungs.  If  any 
disturbance  arise,  therefore,  in  the  pulmonary  circulation,  tlie 
vessels  of  the  pleura  are  well  fitted  to  ctirry  off  any  excess  of 
blood,  so  long  as  the  vente  communicantes  remain  free.  If,  later 
in  the  disease,  large  cheesy  masses  and  cavities  have  inte^rfered 


660         RINDFLEISCH.— CHRONIC    AND   ACUTE    TUBERCULOSIS. 

with  the  venous  circulation,  then  by  the  pleuritic  adhesions 
ncnv  outlet  may  be  opened  through  the  intercostal  veins. 
sympathetic  pleurisy  has,  therefore,  ratlier  the  character  of  aa 
inflammatory  new-growth  than  of  a  simple  intlammatiou. 

As  already  stated,  large  vascular  plexuses  form  an  e?5tntii 
part  of  the  smallest  efflorescences  of  coouective  tissue.  A^ 
sions  between  the  opposing  surfaces  of  the  j>leura  o|H^n 
and  wide  anastomoses  between  tlie  two  sets  of  blood-veawll 
Afterwards,  when  a  larger  amount  of  new  connective  tissue  i 
foi-med,  the  blood-vessels  are  so  numerous  that,  when  artificia 
injected,  they  occupy  more  space  than  the  connective 
itself. 


IV.     THE    LATER     STAOES     ttF     THE    DISEASE  : 
•  PNEUMONIA. 


CHEESY   BRONCHO 


Tubercular  Bronchitis  and  Pcribronchltia,  DcsquamatiTe  Pncamonu. 

The  Crtide  Tubercle  of  ArdJiors.     CJieesy  Broncho-pntmnonk 

From  the  tubercle  granules  are  developed,  after  a  time,  ll 
larger  cheesy  masses,  whicli  before  Virohow^s  and  Reinlmrdt's 
studies  were  called  crude  or  yellow  tubercle.  This  condition 
forms  a  tom]ior'ary  termination  of  tlie  process.  If  we  follow  the 
developim^nt  of  these  masses  we  will  see  that  even  the  smillfst 
tubercle  granules  are  increased  in  size  in  a  definite  way.  The 
enlargement  is  centripetal  for  each  group  of  granules.    To  th« 

wliite  berries  are  joined  stems 
of  the  same  appearance,  these 
stems  become  united,  and 
form  thus  larger  stellate 
masses.  The  commencement 
of  this  process  of  aggregatioiM 
can  be  seen  in  Fig.  3 ;  a  later 
■*'x^jMpS»^-       stage  in  Pig.  7. 

If   we    look  at  the  latter 

'■'°  ^-  figure  more  closelv,  we  »re 

struck   with    the   relation  of 

the  disease  to  the  bronchi.     The  form  of  the  ciieesy  masses 
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responds  to  the  course  of  certain  bronchi.  The  masses  vary 
from  six  to  ten  millimetres  in  diameter,  and  surround  the  lumina 
of  the  bronchi ;  theii*  external  surfaces  are  irregular.  The  con- 
dition is  in  fact  produced  by  a  spread  of  the  disease  from  the 
ends  of  the  smallest  bronchi  to  these  smallest  bronchi,  then 
to  all  tlie  branches  and  the  trunk  of  an  intralobular  bronchial 
tree.  Nor  does  the  process  stop  here.  The  same  changes 
involve  still  larger  and  larger  bron<^;hi,  and  only  stop  when  the 
bronchi  mth  cartilage  rings  are  reached. 

As  regards  the  nature  of  the  process,  I  have  no  objection  to 
Virchow' 8  designation  for  it  of  cheesy  broncho  pneumonia,  but 
I  much  prefer  to  add  the  name  tubercular.  There  are  three 
factors  concerned  :  1.  A  tubercular  idceration  of  the  broULhial 
mucous  membrane.  2.  A  tubercular  peribronchitis.  3.  A  scro- 
fulous cheesy  pneumonia,  tlie  so-called  dL'sqoamative  pneu- 
monia. Of  these  the  desquamative  pneumonia  exhibits  the 
greatest  vaideties,  wlule  the  brunehkis  and  perlbroncliltis  follow 
a  more  stereotyped  course,  like  the  tuberculosis  of  the  ureters. 
In  both  situations  we  find  the  same  combination  of  hyperplasia 
of  connective  tissue-  and  railiarj^  tubercles.  In  both  situations 
there  is  a  tubercular  ulceration  of  the  mucous  meuibrane,  and  a 
secondary  tuberculosis  of  the  lympliatlcs,  accompanied  by  a 
hypei-iilastlc  inflammation  of  the  muciui.s,  submucous,  and  peri- 
canalicular connective  tissue  in  Avhieh  the  lymphatics  are  dis- 
tributed. We  will  follow  out  these  eiianges  from  within  out- 
wards, and  commence  with  the  lesions  of  the  mucous  membrane. 

The  Lesiovs  of  the  Mucous  Mevibrane. 

If  we  follow  out  wirli  tin;  .scissors  the  ramifications  of  the 
bronclii,  we  will  find  in  thi'  Iironclii  of  aliout  three  millimetres  in 
diameter  small,  wliite  opacities  of  the  mucous  membrane,  which 
are  rendered  more  conspicuous  by  a  capillary  hypei'fcmia  beneath 
and  around  tlicin.  As  soon  as  we  pass  into  the  still  sraallt^r 
bronchi,  measuring  two  millimetres  in  diameter  and  destined  for 
from  two  to  four  lobules,  (lie  wliite  oi»!icities  increase  rajiidly  in 
number  until  they  occupy  almost  the  entire  mucous  membrane, 
leaving  only  little  congested  islets  between  them.     At  the  same 
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time  these  opaque  spots  become  thicker  until  the  entire  macoog 
membrane  is  changed  into  a  thick,  yellowish-white  layer.  The 
lumina  of  the  intralobular  bronchi  and  of  the  bronchioles  leading 
to  the  acini  are  at  first  swollen,  then  as  ulceration  takes  place 
in  the  thickening  just  spoken  of,  the  lumina  become  enlarged 
and  gradually  converted  into  cavities. 


Thibercular  Ulceration  of  the  Mucous  Membrane. 

The  histological  study  of  these  changes  shows  that  we  have 
here  a  real  tubercular  ulceration  of  the  mucous  membrane.  The 
whitish  opacities  are  due  to  a  diffuse  accumulation  of  cells 
between  the  epithelium  and  the  connective  tissue.  The  Uttle 
white  projections  are  true  tubercles.  If  we  make  vertical  sec- 
tions through  the  smallest  of  them,  we  can  see  that  they  are 
composed  of  single  or  aggregated  subnuliary  nodules  in  the 
parenchyma  of  the  mucous  membrane  (Fig.  8). 


i    .<?   ^:^^. 
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Hinnte  Tnbcr.  ular  XP.ivt, 

a,  Macoiis.  b,  mnmni^ar,  r.  rnibmucous  coat.  The  rpitheliom  ia  atianit.  d.  Lam  of  aabaianoe  mr- 
ro.intlMl  l>.v  miliary  talx.'rck'!i  cj:ii;>oa.-i1  uf  numeroiM  mbuiliar;  nudnlec  <,  CrouMKCtioa  of  a  lymiiltttie 
aud  uf  a  tubercle  of  the  smallest  wlze.     x  GO. 

Tlie  nodule  represented  here,  although  not  larger  than  a 
poppy  seed,  is  made  up  of  at  least  thu'ty-six  submiliary  nodules. 
In  tho  middle  of  each  of  these  are  a  number  of  the  large  bodies 
called  by  me  tubercle  cells  (Fig.  1),  whilst  their  edges  and  the 
tissue  between  them  are  infiltinted  w^ith  lymphatic  cells.  No 
capillaries  which  can  be  injected  or  which  contain  blood  are  to 
e  found  in  any  i)art  of  the  infiltration.  It  is  for  this  reason  that 
the  infiltration  is  so  pale,  translucent,  or  opaque,  and  that  the 
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floors  of  the  ulcers  are  yellowish  white.     After  these  tubercular 
nodules  have  existed  fur  some  time,  the  cells  become  looser,  and, 

*  without  any  cheesy  drgeneitxtioii,  softening  and  casting  off  of 

•  the  central  portions  of  the  nodules  take  place,  lii  this  way  a 
1  sort  of  subepithelial  tubercular  abscess  is  formed.  Tlie  tuber- 
cle cells  appear  here  in  the  role  of  pus  globules,  but  instead  of 
forming  an  abs'cess,  they  make  witli  their  masses  of  protoplasm 
a  solid  infiltration — tubercle.  Out  of  this  is  formed  an  iilcer ; 
but  while  in  an  ordinary  ulcer  the  vascular  floor  produces  a 
pure,  fluid  pus,  here  the  floor  of  the  ulcer  is  covered  with  :i  dry, 
wliite  layer  of  infiltration.  In  jiliice  of  suppuration  there  fol- 
lows a  shjw  maceration  of  this  dry,  white  layer,  a  sort  of  putres- 
cence, of  which  the  products  are  taken  up  in  a  thin  serum 
exuded  from  the  surface  of  the  ulcer.  There  is  usually  ntj 
tendency  towards  healing,  but  only  to  an  extension  of  the  infil- 
tration. 

As  the  ulcer  broadens,  the  same  infiltration  of  miliar}'  tuber- 
cles takes  place  in  its  edges,  and  produces  a  thick,  yellowish- 
white,  non-vascular  layer.  As  it  dt^'pens,  new  tubercles  are 
formed  in  its  floor,  aiid  deeper  in  tlie  subjacent  tissue.  We  are 
almost  obliged  to  ex])lain  the  formation  of  these  deeper,  sei'ond- 
ary  tul)en.'les  by  an  absorption  of  the  tubercular  jjoit^on  from  the 
surfaces  of  the  ulcers  on  account  of  the  systematic  connet-tinn  of 
such  tubercles  with  the  lymphatics  of  the  ronnectivo  tissue  (Fig. 
8,  e).  They  are  either  situated  in  (bewails  of  the  lymjihatics, 
so  that  their  ]M'ripliery  fnrnis  part  <)r  the  edges  of  tlieir  Inminn, 
or  they  sun-ound  the  lumen  so  that  it  is  found  iji  tlie  centre  of 
the  nodule.  The  waDs  of  the  lymphatics  are  infilti-ated  with 
small  cells  throughout  their  entire  extent,  so  that  the  impression 
is  produced  that  the  tubercle  is  only  a  point  more  intensely 
irritated  of  a  lymphatic  inHamed  tiuough  its  whole  extent, 
wliich  leads  from  an  ulcer  into  the  submucous  and  peribronchial 
connective  tissue, 

77ie  Peribronchfal  Lesions. 

We  turn  next  to  tln'  second  factor  of  the  disease — the  lesions 
of  the  peribronchial  tissue.  I  have  alrendy  stated  that  T  believe 
the  essential  ] tart  of  this  lesion  to  cnmsist  in  tlie  propagation  of 
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tuberculosis  in  the  peribromihial  IjTupliatics.  In  justifi< 
of  this  view  I  can  only  say  :  come  and  see  !  Every  cross-section 
ol  an  intralobular  bronchus  is  encircled  witli  miliary  tobt'Trlw, 
every  longitudinal  section  shows  them  Strang  along  it  like  beads. 
1  trust  that  no  one  will  say  that  1  confound  other  things  witi 
miliary  and  submiliary  tubercles.  I  understand  perfectly  ho* 
to  distingnish  an  alveolus,  filled  with  desquamated  epithehu 
from  a  solid  and  hiatologicalh'  homogeneous  tubercle,  altlio 
they  may  be  of  the  same  size  and  close  together.  To  one  accus- 
tomed to  the  study  it  is  easily  demonstrated  that  on  an  aver 
age  a  third  part  of  the  white,  dense  tissue  around  the  bronclu 
is  composed  of  aggregated,  concatenated,  and  conglomerate 
round  miliary  tubercles.  The  remaining  two-thirds  consists  of 
the  products  of  a  diifuse  infiltration  of  the  connective  tiss^ue, 
which  is  converted  into  a  dense,  bloodless,  grayish,  semi-trans- 
lucent mass.  Each  bronchus  is  converted  into  a  thick,  solid 
cord,  which  in  cross-section  represents  the  often- described  pic 
ture  of  tlie  encapsulated  tubercle — a  cheesy  nodule  surroundwl 
by  a  dense  semi-tmnslncent  capsule.  This  capsule,  however,  is 
not  by  any  means  always  converted  into  connective  tissue.  The 
inflltratinn  is  the  product  of  a  scrofulous  inflammation,  and, 
therefore,  i)ecuiiar]y  lialtle  to  cheesy  degeneration. 

It  is  liardly  necessary  for  me  to  remark  that  from  my  stand- 
point I  think  there  is  no  great  use  in  separating  the  peribron- 
chial iiifil nation,  as  a  single  inflammatory  product,  from  true 
tuberculosis  of  the  surface.  Such  r.  distinction,  however,  is  very 
generally  recognized,  and  may  have  some  foundation.  But  thai 
it  is  not  a  simjile  hyperplasia  of  connective  tissue  is  evident  from 
tlie  direct  continuity  which  exists  between  the  peribronchitis 
and  the  thiid  factor  of  cheesy  broncho-pneumonia,  the  scrofu- 
lous desquamative  pneumonia. 


BesquamaUne  Pneumonia. 


Desquamative  pneumonia,  also  called  catarrhal  and  cheesy 

pneuniouia,   joins   together  the  looser  products  of    tubercular 

bioneliitis  and  peribronchitis  into  the  compact,  cheesy  nodules 

■hich  are  the  natural  products  of  cheesy  broucho-pneumonia. 
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The  degree  and  the  manner,  however,  in  which  the  desquamative 
pneumonia  takes  part  in  tlie  disease,  vary  so  nuich  in  different 
cases  that  we  may  use  it  as  a  criterion  to  distingnisli  tlie  differ- 
ent species  of  pulmonary  phthisis.  In  tills  section  we  will  only 
consider  its  histology,  which  is  everywhere  the  same. 

It  is  certain  that  in  desquamative  pneumonia  the  alveoli  of 
the  lung  are  tilled  with  large  epithelial  cells,  and  that  these 
cells  are  formed  by  a  desquamation  and  progressive  metamor- 
phosis of  tlie  epithelium  of  the  lungs.  The  name  of  desquama- 
tive pneumonia  is,  therefore,  a  correct  one,  although  it  does  not 
designate  the  real  nature  of  the  process,  as  we  shall  see  fur- 
ther on. 

The  pulmonary  epithelium  is  formed,  as  is  well  known,  from 
the  intestinal  glandular  germinal  layer,  and  has,  therefore, 
originally  the  same  nature  as  otlier  glandular  epithelium.  It  is 
genetically  equivalent  to  the  epithelium  uf  (he  glands  of  the 
stomach,  of  the  salivary  glands,  and  of  the  inucrms  glands.  But 
the  resemblance  of  the  pulmonary  epithelium  to  that  of  the 
glands  in  the  fuUy  developed  organism  is  conJim'd  to  this  genetic 
equivalent.  As  th<'  alveoli  arv  developed  and  distended,  the  epi- 
thelial cells  become  llattened  and  changed  into  very  thin,  homo- 
geneous laraelhe,  which,  to  the  number  of  from  three  to  seven, 
cover  the  connective-tissue  alveolar  wall  between  the  vessels. 
The  superficial  capillaries  break  through  the  continuity  of  this 
epithelium,  so  that  their  convexities  project  uncovered  in  the 
air  of  the  alveoli.  TJius  both  the  characteristic  form  and  the 
fundamental  signification  of  cells  belonging  to  the  intestinal 
glandular  layer — to  act  as  the  agents  of  nutritive  changes 
between  the  blood  and  the  outside  world — disappear.  These 
nutritive  changes — here  the  intenhange  of  gases — take  place 
directly  ;  the  epithelial  cells  are  pushed  to  one  side,  and  merely 
form  the  superficial  layer  of  connective  tissue. 

So  Bull!  teaches  that  these  cells  acquire  both  the  form  and 
the  nature  of  endothelium,  and  their  jiathological  changes 
resemble  those  of  the  end«ttlielinin  of  the  s^^rous  membranes,  of 
the  omentum,  or  of  the  perithelium  of  the  small  vessels  of  the 
brain.  1  have  demonstrated  years  ago  the  nutritive  and  form- 
ative irritability  of  these  last  elements,  although  liei'e,  as  else- 
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where,  I  have  had  the  misfortune  to  have  published  my  ol 
tions  before  they  could  be  appreciated,  so  that  I  was  forgotte 
when  the  full  time  for  them  arrived.     I  have  lately  l»een  ablo, 
a  case  of  tubercular  peritonitis,  to  follow  step  by  step  the  dev* 
opment  of  large  cells,  rich  in  protoplasm,  and  containing  sever 
nuclei  from  the  endothelium  of  the  omentum,  and  to  see  tlw? 
entire  correspondence  of  these  changes  mth  those  which  take 
place  in  the  pulmonary  epithelium  in  desquamative  pneumoni*. 


F».  9. 

IVsqnamstivc  pncninonla. 

a.  A.IveolAr  pasm^.     bb,  AItooUu  wptik    c  D«taofa«iI  pnlmonmiy  eptthaUnBi. 

The  cells  lirst  become  looser,  their  attached  surfaces  are  covered 
with  a  thick  layer  of  finely  granular  protoplasm,  at  the  same 
time  in  eacli  cell  tln^  nucleus,  wliich  before  was  hardly  visible, 
becomes  swollen  and  itj   sejimented.     Thus  are  formed 
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granular,  epithelial  cells,  with  rounded  polygonal  contours,  and 
containing  one  or  more  nuclei.  As  it  is  impossible  to  demon- 
strate that  a  division  of  the  cell  bodies  follows  that  of  the  nuclei, 
we  cannot  for  the  present  determine  whether  these  detached  cells 
are  capable  of  multiplying  themaelves.  According  to  my  obser- 
vations the  number  of  the  detached  cells  in  an  alveolus  is  seldom 
much  greater  than  one  would  expect  to  have  belonged  to  the 
area  of  the  walls  from  which  they  had  desquamated. 

This  desquamatioti  and  change  in  form  of  the  alveolar  epithe- 
lium, however,  do  not  in  any  case  possess  the  characters  of  a 
process  belonging  to  a  detiitite  disease,  as  does  the  exudation  of 
librine  in  croupous  pneumonia.  It  is  rather  a  stereotyped  acci- 
dent of  most  of  the  disturbances  alTectiiig  the  parenchyma  of  the 
lung.  Hypostasis,  oedema,  and  new-growths  of  all  kinds  pro- 
duce it.  This  has  recently  been  very  clearly  shown  by  Fried- 
lander's  experimeuts  on  inflainmation  of  the  lungs. 

In  desquamative  ptieumonia,  also,  the  exudation  products  of 
the  walls  of  the  alveoli  may  be  considered  aa  merely  accompany- 
ing the  more  important  chauges  which  are  taking  x>lace  in  the 
connective- tissue  parenchyma  of  the  lung.  This  can  be  seen  in 
Fig.  9,  where  are  represented  the  thickened  septa  between  an 
alveolar  passage  and  two  neighboring  alveoli  partly  filled  with 
desquamated  epithelium. 

Tiie  connective  tissue  is  infiltrated  with  an  enormous  number 
of  large  cells,  many  of  tliem  with  two  nuclei,  nearly  all  with 
several  surfact^s,  and  flattened.  Thus  they  iill  all  the  sjiaces  in 
the  connective  tissue,  so  that  the  connective  tissue,  the  elastic 
fibres,  and  the  blood-vessels  can  no  longer  be  seen.  Only  close 
to  the  surface  of  the  alveolar  passage  (at  a)  can  be  seen  a  band 
of  smooth  muscular  fibres,  jirobably  a  segment  of  the  muscular 
ring  already  mentioned.  The  adjoining  alveolar  septa  {b,  b)  are 
only  infiltrated  and  swollen  at  their  points  of  junction.  Up  to 
this  point  the  vessels  are  permeable,  bat  no  injection  will  pene- 
trate into  an  alveolar  septum  which  is  completely  infiltrated. 
Whether  the  endothelium  of  llie  blood-ves.sels  becomes  swollen, 
or  whether  they  are  only  compressed  by  the  infiltration,  is  unde- 
termined. This  absence  of  blood  of  course  iulhiences  the  latter 
Btagt.'S  of  the  process,  and  leads  to  cheesy  degeneration. 
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But  before  the  stage  of  cheesy  degeneration  is  reached,  there 
occurs  regularly  another  appeardnce,   namely,   a  peculiar  con- 
traction of  rlu'  infiltiuted  conneotive  tissue.     There  is  no  change 
of  the  infiltration  cells  into  fusiform  cells,  nor  any  growth  o( 
connective  tissue,  so  that  the  shrinkage   is  probably  only  a 
physical  consequence  of  the  inHltratiou.     The  contractioa  ma] 
take  place  while  the  alveoli  nm  empty,  and  then  they  may 
obliterated  ;  but  if  they  have  been  previously  filled  with  the  4 
quamated  epithelium,  the  alveolar  walla  and  th?  material  wi 
the  alveoli,  form  a  dense,  homogeneous  mass  ready  for  chi 
degeneration.     By  the  naked  e^^e  little  difference  can  be  s 
between  the  infiltration  which  is  only  shrunken  and  that  which 
is  cheesy.    Both  conditions  are  usually  called  cheesy,  and  with 
some  reason.    For  while  the  cheesy  metamorphosis  of  an  ordi- 
nary abscess  is  a  rare  occurrence,  dependent  on  outride  caa<ie8. 
and  the  cheesy  spots  in  malignant  tumors   are  only  neoroeea, 
the  cheesy  degeneration  of  scrofulous  inflammation  is  only 
last  stage  of  a  regular  set  of  changes,  of  which  the  shrin 
forms  one.     It  is  an  histological  process  of  sevei-al  links, 
might  be  considered  m  the  result  of  an  imperfect,  unsaccessfol 
organization. ' 

V.    PRINCIPAL  TAEIETIES   OF  PULMONARY   PUTHISIS. 

As  I  have  already  mentioned,  the  manner  in  which  the 
quamative  pneumonia  is  developed  and  combined  with  the 
bronchitis  and  peribronchitis,  and  the  degree  of  independence 
which  it  possesses,  determine  the  principal  varieties  of  polmo- 
nary  ]ilithisi3.  We  may  distinguish,  therefore,  a  chronic  and  an 
acute  form  of  the  disease. 
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The  Ordinary  Chronic  Yariefy. 

The  desquamative  pneumonia  seems  to  have  least  of  an 
pendent  development  in   the  large  number  of  cases  in  which 
the  scrofulous  infiltration  of  the  peribronchial  and  perivascolar 

'  In  tbis  point  it  rcaembles  the  scrofalooa  mUiiuy  tabeide,  so  that  when  the  ctitf- 
rion  of  its  craiitiTe  forrn  cannot  be  used,  we  are  nnnble  to  distioguish  the  prodacu  <^ 
miliary  Kcrofuloua  inflomniBtioa  frooi  those  of  the  difluse  varietj.  .^^^ 
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feective  tissue  invades  continuously  the  connective  tissue  of 
the  adjacent  parenchjina  of  the  lung.  The  desquamative  pueu- 
raonia  then  only  sei-ves  to  slowly  increase  the  size  of  the  peri- 
broncliitic  fibrous  and  cheesy  masses,  and  to  join  them  together. 
Thus,  in  Fig.  10,  we  can  see  with  the  naked  eye  some  small 
white  points  which  surround  the  tihrous  and  cheesy  masses. 
These  are  the  swollen  septa  of  the  adjacent  alveoli  and  alveolar 
passages.  Where  two  of  these  points  are  united  to  form  a 
ring,  the  wall  of  an  alveolus, 
or  of  an  alveolar  passage,  is 
completely  infilf rated,  and 
where,  instead  of  a  ring,  we 
find  a  solid  nodulp,  either 
their  lumina  are  tilled  up 
with  desquEiniated  epithe- 
lium,  or  there  i;j  jiresent  a 
veritahli>  niiliiiiy  tubercle. 
Here  and  there  may  be  seen 
the  tlu't^e  alveolar  pa.ssages  of 
an  acinus  cut  ti-ansverst-ly,  their  walls  infiltrated  and  white,  and 
their  lumina  empty.  Sometimes  their  lumina  are  not  only 
empty,  hut  dilated,  and  parts  of  the  alveolar  wall??  have  disap- 
peared. Tills  di'ju'nds  on  a  previous  emphysematous  condition 
of  tlie  acini.  I  have  found,  in  factj  that  I'mphysema  plays  a 
more  important  part  in  the  lesions  of  pulmonary  phthisis  than 
is  usually  l)e!ii'ved. 

Tlie  mo.st  marked  characteristic,  however,  of  this  invasion  of 
desquamation  is  the  way  in  whicli  it  advances  laterally  into  por- 
tions of  lung  previously  liealthy.  Althongh  the  ])enbronchitic 
infill r.ition  advances  .'^tcadily  from  the  smallest  bronchi  to  the 
larger  brunchi  contiMUou.s  witJi  tlieni,  the  desquamative  pneu- 
monia advances  laterally  and  invades  portions  of  lung  of  which 
the  bronchi  are  still  healthy.  This  explains  why  in  this  form 
of  pulmonary  tuberculosis  the  parenchyma  next  to  be  invaded 
can  remain  pernjealde  to  air  until  parietal  intiltration  takes 
place.  If  such  a  case  remains  uncomplicated,  there  is  a  steady 
and  regular  increase  of  the  anatomical  lesions  and  clinical  symp- 
t<}ma. 
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The  Acute  Varieties. 

The  acnte  forms  of  pulmonary  phthisis  are  characterized 
anatomically  by  a  series  of  pronounced  lesionss  which  are  diw 
lo  ihe  early  invasion  of  the  parenchj'ma  belonging  to  the  bron- 
chioles which  were  primarily  dis<?ased.  This  direction  of  th<r 
disease  may  be  called  an  incn.'ase  in  a  centrifugal  direction,  m 
contrast  to  the  centripetal  direction  of  the  peribronchitis.  Bat 
this  does  not  imply  that  in  one  set  of  cases  only  the  one,  in 
another  set  only  the  other  direction  is  maintained.  On  the  con- 
trary, we  find  all  sorts  of  combinations.  Usually  the  questi 
is  only  whether  and  when  the  disease  of  the  parenchyma 
superadded  to  the  more  insidious  process  which  begins  with 
the  formation  of  the  tubercle  granule,  and  goes  on  with  tubercu- 
lar bronchitis  and  peribronchitis.  This  complicating  dis«?a5e  is 
usually  prepar»?d  for,  and  induced  by,  the  swelling  and  occlu- 
sion of  the  smallest  bronchi  produced  in  every  variety  by  ChA 
tubercle  granules  and  the  peribronchitis.  The  real  di 
however,  is  produced  by  desquamative  pneumonia,  which  here' 
may  properly  be  called  by  the  name  of  cheesy  lobular  intlam 
mation. 


^ 


Atelectasis. 


The  question  as  to  what  happens  if  the  Inmen  of  a  small 
bronclius  is  occluded,  can  be  answered  by  experiments.  It  is 
only  necessary  to  cut  both  pneumogastric  nen'es  in  a  rabbit's 
neck,  and  the  paralysis  of  the  glottis  thus  induced  permits  por- 
tions of  the  food  to  pass  into  the  respirator)'  tract.  Portions  of 
grass  and  cabbage  pass  into  the  bronchi  of  the  lower  lobes  and 
occlude  them. 

Daring  the  second  day  the  rabbit  usually  dies.  If  we  thea 
remove  the  lungs,  we  find,  as  a  rule,  in  the  lower  lobes,  aloi 
their  edges,  sharply  circumscribed,  wedge-shaped  foci  of  •which 
the  surfaces  are  a  little  depressed  below  the  surronnding  sur- 
face. These  fori  are  of  dark-red  color,  their  pleural  surface? 
rather  bluish.  If  we  make  a  section,  we  find  these  foci  unae- 
ratetl.  the  large  bronchi  filled  with  portions  of  food,  the  smaller 
Trvith  purulent  secretion.     We  imagine,  therefore,  that  after  the 
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air  is  shut  off,  the  coiTesponding  portion  of  the  lung  contracts  bj 
its  own  elasticity  into  the  smallest  possiblti  compass.  The  air 
already  present  disappears,  and  is  replaced  by  a  certain  amount 
of  serum  and  by  the  proji'cting  capillaries. 

We  call  this  condition  atelectasis,  like  that  of  a  lung  which 
has  not  yet  breathed,  yet  there  is  an  important  difference 
between  the  acquired  and  the  non-acqixired  atelectasis.  For 
since  the  lung,  from  the  time  of  the  first  inspiration,  remains  dis- 
tended, and  its  furtln^r  development,  especially  tjiat  of  the  elas- 
tic and  contractile  portions  of  the  alveolar  walls,  follows  another 
rule  than  that  of  the  so-called  "natural  size,"  when  any  portions 
of  it  n-turn  to  tins  "natural  size"  these  same  elastic  and  con- 
tractile portions  by  their  shrinkage  obstruct  the  passage  of  the 
blood  through  the  capillaries.  We  see  at  least  that  acquired 
atelectasis  changt^s  into  other  lesions,  and  ma}*  cfinsider  that  a 
passive  hypertemia  is  the  cause  of  the  next  succeeding  changes. 

(Edoina. 

eae  changes  consist  in  this,  that  the  atelectatic  portions 
become  cedematous.  Serum  exudes  from  the  vessels,  tills  the 
alveoli,  and  distends  them.  Here,  as  in  other  cedemas,  the 
transuded  serum  after  a  time  hccrmips  tliickor,  and  tlie  infil- 
trated portion  of  lung  assumes  a  g*'latiiious  appi-araiice. 

But  since  the  name  of  "gehitinous  inliltration*'  has  been 
applied  by  Laeiiiiec  to  tlie  first  stage  of  diffuse  desquamative 
pneumonia,  we  will  ctill  this  later  stage  of  the  atelectatit;  focus 
simply  inveterate  a'duma. 

The  dilatation  of  the  vessels  diminishes  in  measure  as  the 
alveoli  return  to  their  normal  dimensions,  and  the  increasing 
pressure  of  the  intra-alveokir  fluid  gradually  drives  out  the 
blood,  and  the  a?dematous  poi-tion  becomes  jiale,  ansBinic,  semi- 
translucent,  and  looks  like  colloid  matter.  The  nutrition  of  the 
lung  is,  of  course,  impaired  by  this  condition,  and  we  can  often 
see  with  the  naked  eye  a  pwuiliar  sprinkling  of  its  cut  surface, 
with  numerous  minute  white  points,  due  to  fatty  degeneration 
of  the  alveolar  epithelium. 

All  these  conditions,  then— atelectasis,  recent  opdema,  invet- 
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erate  oedema,  and  fatty  degeneration — ^are  to  be  found  in  circum- 
scribed portions  of  those  lungs  in  wliich  exists  tuberculosis  of 
the  small  and  the  smallest  bronchi.  A  special  compiication  is 
produced  if  the  tuberculous  inflammation  attacks  at  an  early 
period  the  vasa  afferentia  of  the  lung  acini,  in  other  words,  if  a 
tuberculous  perivasculitis  encroaches  on  the  lumiua  of  the  termi- 
nal branches  of  the  pulmonary  artery.  The  diminished  vascn- 
larity  in  front  in  such  cases  produces  a  congestion  of  the  cor- 
responding veins,  and  so  of  that  portion  of  the  lung.  At  first 
this  complication  produces  a  dark-red  color  of  the  parenchyma, 
mottled  with  haemorrhagic  spots,  later  a  diffuse,  black  pigmen- 
tation. 

Slate-Colored  Induration. 

The  parenchyma  gradually  collapses  more  and  more,  the  alve- 
olar walls  come  into  apposition  with  each  other,  stick  together, 
and  form  a  dense,  hard,  black,  dry  mass,  traversed  by  few 
blood-vessels,  and  which  may  well  be  called  slate-colored  indu- 
ration. In  it  the  alveolar  septa  can  still  be  recognized  in  thin 
sections  in  spite  of  their  close  apposition.  In  my  opinion  there 
is  no  reason  to  think  that  any  inflammation  precedes  this  con- 
dition of  slate-colored  induration. 


Cheesy  Lobular  Masses. 

Where,  however,  a  diminished,  but  still  pervious  circulation 

rather  favors  the  de- 
velopment of  a  desqua- 
mative pneumonia,  a 
condition  especially  in- 
duced by  the  obtura- 
tion of  the  bronchi, 
then  the  anatomical 
picture  is  different.  The 
cellular  infiltration  of 
the  alveolar  walls,  and 
the  filling  up  of  their 
lumina  invade  uniformly  an  acinus,  or  an  entire  lobule.    We 


Fio  II. 

The  explanation  of  this  figure  i^  given  in  ttao  text. 
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find  then,  first,  a  grayish  opacity  (infiltration  golatineusp,  Laen- 
nec),  afterwards  this  opacity  incrciises,  the  parts  become  more 
and  more  blondl*'SS,  and  diffuse  cheesy  degeneration  takes  place. 
In  Fig.  11  we  see  a  portion  of  lung  studded  with  rheesy 
nodules  of  this  character.  The  smaller  include  each  a  single 
acinus,  the  larger  consist  of  acini  united  so  as  to  embrace  from 
one  to  ttiree  lobules.  The  branching  of  the  bronchi  is  indicated 
in  the  cheesy  masses  by  cleft-shaped  anastomosing  lumina. 
Instead  of  these  all  the  larger  nodules  enclose  a  cavity  due  to 
softening,  which  liere,  as  in  tlie  peribronchitic  masses,  indicates 
the  beginning  of  a  larger  cavity.  These  nodub'S  are  surrounded 
by  atelectatic,  oedeuiatous,  or  gelatinous  parenchyma  in  the  pre- 
liniinary  stage  of  desquamative  pneumonia.  In  this  condition 
the  lung  gives  the  same  physical  tigns  as  if  it  were  in  the  state 
of  cheesy  hepatization,  but  it  differs  widely  in  the  fact  that  the 
condition  is  not  a  permanent  one,  and  the  lung  may  return  to  a 
normal  state. 

C^eest/  Lobar  Pneumonia. 

A  still  greater  degree  of  independence  belongs  to  that  form  of 
desquamative  pni?umonia  which  occurs  as  a  diffuse  inflammation 
of  an  entire  hvbe  affected  by  tuberculosis.  Usually  the  earlier 
stages  of  the  disease  have  already  passed  by  at  the  apex  of  the 
lung,  and  cavities  have  formed,  wlum  a  sudden  attack  of  cheesy 
pneumonia  comt's  on,  and  involves  at  once  the  rest  of  the  upper 
lobe.  This  usually  happens  with  an  acute  exacerbation  of  all 
the  clinical  .symptoms:  the  f<>ver,  dyspnoea,  and  rapid  pulse,  so 
that  the  impression  is  given  of  an  intercurrent,  croupous,  lobu- 
lar peripneumonia,  and  the  first  glance  at  the  lungs  might  seem 
to  confirm  this  opinion,  for,  as  Virchow  has  shown,  there  are 
very  often  in  the  alveoli  plugs  of  real  fibrinous  exudation,  so 
that  the  section  of  the  lung  looks  granular.  But  the  distinction 
lies  in  the  iufiltmtion  of  the  alveolar  walls,  a  condition  very 
slightly  developed  in  croupous  pneumonia.  In  scrofulous  peri- 
pneumonia in  all  its  stages  we  can  recognize,  with  the  naked  eye, 
the  thickening  and  the  grayish  and  whitish  infiltration  of  the 
alveolar  sejita. 

As  the  patients  frequently  die  from  the  subacute,  lobular, 
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desquamative  pneumonia,  we  often  have  the  opportunity  te' 
stud}''  the  different  stages  of  the  process.  In  the  first  stagt"  the 
lung  is  changed  into  a  reddish  gray,  tlesh-like,  imtlier  transpat^ 
mass,  from  the  cut  surface  of  which  exudes  a  large  amou^H 
almost  clear,  sticky  fluid  (intiUration  gclatineiise,  Liieniwcv' 
Microscopical  examination  of  this  fluid  shows  blood  ^lobai«a; 
large,  rounded  epithelioid  cells,  which  formed  the  large- 
scrofulous  infiltration  of  the  alveolar  walls ;  desquamated  ej 
lial  cells,  sticking  together  in  groups  of  yellowish  color, 
times  containing  two  nuclei,  sometimes  brownish  pigment,  ^ej 
at  this  early  stage  the  blood-vessels  are  certainly  obstrai^l 
At  least  it  is  by  no  means  as  easy  as  in  croujjous  pnenmnnia  fa 
obtain  a  complete  injection  of  all  the  capilluries.  Buhl  belierei 
that  an  arterial  perivasculitis  accompanies  the  development  of 
desquamative  pneumonia,  and  induces  disturbances  of  nutrition, 
"A  growth  of  cells,  with  small,  sliining  nuclei,  accompanying  tha 
smallest  arterial  twigs,  situated  in  their  adventitia,  somelinMl 
diffusii  and  sometimes  nodular,"  seems  to  him  to  regulate  th« 
extent  of  the  second  stage  of  desquamative  pneumonia — tiM 
cheesy  degeneration.  I  am  at  present  able  to  confirm  Bahl's 
observations,  although  not  quite  prepared  to  adopt  the  eum 
extent  of  his  conclusions.  ^| 

The  cheesy  necrosis  often  begins  in  separate  nodules  of  (bs 
size  of  a  shot.  These  enlarge,  become  confluent,  and  form  hrfsa 
nodules  of  irregular  size.  More  freqiieutly  I  have  seen  a  dijffoat 
cheesy  degeneration  of  the  entire  intiltrated  parenchyma.  Some- 
times  tlie  alveolar  septa  first  become  paler,  and  form  a  stifl 
fnimework  of  3'ellowisli-wliite,  brittle  material.  The  openmgs  of 
this  framework,  the  lumina  of  the  alveoli  and  alveolar  passage, 
sink  below  the  level  of  the  section.  Sometimes  the  desquamated 
epithelium  in  the  alveoli  first  becomes  necrotic.  Tlien  we  »*« 
minute,  white  granules  projecting  from  a  reddish  basement  sub- 
stance, until  the  alveolar  septa  are  involved  in  the  same  change, 
and  all  is  converted  into  a  uniform,  whitish-yellow,  dry,  friabk 
mass.  ^d 

Our  knowledge  of  the  subsequent  changes  in  such  a  nP| 
infiltration,  involving  a  considerable  portion  of  a  lobe,  is  imper- 
fect.    It  is  indeed  common  enough  to  find  numerous  large  and 
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small  cavities  in  a  lobe  complptely  iiifilti-ated  and  clioesy,  and  we 
may  suppose  that  such  cavititis  are  due  to  softening  and  macer- 
ation of  the  necrotic  parenchyma.  But  sucli  a  general  infiltra- 
tion is  so  often  dt^veioped  aroimd  cavities  already  formed,  that 
it  is  difficult  in  any  given  case  to  tell  whether  the  cavities  have 
hcmn  formed  before  or  after  the  geneml  inliltiution. 

If  we  attempt,  from  what  has  been  said,  to  form  a  judgment 
of  the  real  nature  of  cheesy  desquamative  pniMimonia,  we  are 
compelled  to  give  protninence  to  two  characteristics:  lirst,  its 
close  relationsliip  to  tuberculosis ;  second,  the  permanent  char- 
acter of  the  inriammatory  products  intiltrated  in  the  connective 
tissue.  Botli  lead  us  to  consider  desquamative  pneumonia  as  a 
Bpecilic  scrofulous  inllammatiou.  But  we  must  recognize  in  it  a 
certain  independence  of  tuberculosis,  and  be  prepared  to  see  it 
occur  as  a  genuine  inflammation.  According  to  Buhl,  there  is 
Buoh  a  genuine  desquamative  pneumonia,  of  wliich  the  ciiaracter- 
istics  are  :  one  or  mure  lobes  are  involved  always,  including  the 
Tipper,  but  seldom  both  lungs ;  after  the  disease  lias  lasted  six 
or  eight  weeks  the  volume  and  weight  of  the  affected  lung  are 
increased,  its  pleural  surface  is  smooth,  or  coated  with  a  little 
libriue  ;  the  pleura  is  swollen  and  studded  with  ecchymoses. 
The  parenchyma  is  brittle,  mostly  unaeratod,  the  alveolar  septa 
stifTened  with  infiltration,  congested,  and  pigmented.  The  brit- 
tlenessi  in  some  jjlaci^s  passes  into  softening.  Tlie  exuded  fluid 
contains  fatty  epitlndium  from  the  alveoli  and  bronchi.  Tlie 
brojichial  secretion  contains  fatty  epitlielium,  wliicli  may  be 
detec-ted  in  the  sputa,  and  aid  in  the  diagnosis. 

lias  no  one  else  seen  a  case  of  such  genuine  desquamative 
'pneumonia  'i  It  almost  seems  so.  For  myself,  I  have  never  seen 
such  diffuse  cheesy  infiltrations,  except  in  combination  with 
tubercular  granules,  peribronchitis,  or  cavities.  But  I  shoiild 
not  be  surprised  to  mei^t  \\U\\  sueli  an  uncomplicated  pneumonia 
as  Buhl  describes,  and  would  consider  it  a  specific,  scrofulous, 
primarj'  inflammation  of  the  same  nature  as  scrofulous  ai'tliritis, 
orchitis,  etc. 
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YI.    CAVITIES. 

Diifiniii'on. 

AVc  call  cavities  all  those  larger  spaces  in  phthisical  lungs 
which  are  formed  by  necrosis  and  destruction  of  the  parenchjma,  j 
and  not  by  dilatation  of  tlie  bronchi.     Bronchiectasia,  liowevtT, , 
plays  t^uch  an  important  part  in  the  formation  and  developraea 
of  real  canties,  that  we  must  first  consider  separately  that  con 
dition. 

BroncJdectatlc  Conditions. 

Bronchiectasia  plays  an  important  role  in  the  earlier  stages 
of  owx  disease,  while  it  is  still  confined  to  the  apex  of  oae  or 
both  lungs.  Nothing  is  more  common  than  to  find,  at  an  apex 
where  the  process  is  at  a  standstill,  extensive  dilatations  of  the 
bronchi.  As  the  disease  advances  we  find  them  regularly  in  the 
freshly  granular  portions  of  the  lung,  larger  and  more  markfd 
in  those  studded  with  nodules,  and  also  in  those  compIet*-lj 
iiitiltrated.  The  caiise  of  such  bronchiectasia  lies  partly  in  the 
greater  looseness  and  extensibility  of  the  inflamed  walls  of  the 
bronchi,  principall}'  in  the  dilating  force  which  every  inspiration 
exerts  on  tlie  enth-e  lung.  At  the  earliest  stage  of  tulxTCulosis 
the  swelling  of  the  passages  to  the  respiratory  parenchyma,  due 
to  the  tubercle  grannies,  causes  a  dilatation  of  the  bronchi.  This 
swi'Ilijig  is  developed  gradually,  and  at  many  points  is  never  com- 
plete, for  tlie  lung  can  be  artificially  inflated  from  the  bronchi. 
The  catarrh  adds  to  the  trouble  by  still  further  occlnding  the 
bronchi  with  pus,  etc.  This  is  of  importance  in  reference  to  the 
physical  examination  of  such  patients.  We  may  on  one  day 
find  the  phyfiical  signs  given  by  a  portion  of  the  lung  normal, 
and  on  the  next  day  the  stoppage  of  the  alveolar  passages  pro- 
duces an  atelectasis  and  a?deraa  which  give  dulness  and  absence 
of  respiratory  murmur,  and  jut  no  permanent  infiltration  is 
present.  But  we  will  f^peak  now  of  the  bronchus  in  front  of  the 
obstrncted  portion,  and  not  of  the  parenchyma  behind  it.  The 
former  must  necessarily  become  more  and  more  dilated,  for  the 
dilating  force,  whicli  cannot  reach  the  obstructed  parenchyma,      J 
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•must  exert  all  the  more  efft?ct  on  the  corresponding  bronclii. 
This  dihitation  will  be  the  more  marked,  the  less  the  dilating 
fori;e  can  be  transmitted  to  the  adjoining  parenchyma.  Bron- 
chieftatjc  conditions  occur  thert'l'ore  most  regularly  and  most 
extensively  in  portions  of  lung  which  aie  situated  next  to  otiier 
portions  already  inliltiutcd  and  inimovable,  and  ^vhich  liave 
themselves  reo-ntly  become  the  Beat  of  tuberclf  gniruihitions. 
Thus  we  find  in  Fig.  7  dilatations  in  two  intmlobiilar  bronchi, 
such  as  are  wont  to  occur  in  all  the  bronc-hi  belonging  to  the 
same  region.  We  can  judge  best  of  these  dilatations  if  we 
hold  the  lung  in  the  left  hand,  and  follow  out  the  ramifications 
of  tJie  bronchi  with  a  pair  of  scissoi's.  We  see  then  liiat  the 
dilated  bronchi  have  tliinner  and  tliinner  walls,  until  there  is 
only  a  thiu  wall  coated  with  pus  and  iouking  like  the  pyogenic 
metnbinne  of  an  abscess.  We  can  show,  however,  that  this 
iitt-mbrane  is  continuous  with  the  wail  of  the  bronchus,  and 
of  the  same  structure.  CarswelTs  pictures  show  \tiry  well 
tliese  conditions  and  the  enormous  dilatation  of  which  even  the 
smaller  briiiiclii  are  capable.  Whib.'  we  recognize  the  extent  to 
which  bronrhiectasife  art-  developed  and  the  important  share 
they  take  in  the  roriruifirm  of  cavities,  we  must  nnt  fall  into  tlie 
error  of  considering  thi-ni  tn  bt>  the  only  factor,  and  ovei'lonk  the 
share  taken  by  the  destmctiou  of  the  parenchyma  of  the  lung. 


The  Eirli/  Slarfe  of  the  Formation  of  Cavities. 

I  have  already  shown  tliat  the  little  sjints  o[  softening  found 
in  the  interior  of  the  tubercle  granula,  and  corresponding  to  the 
lumtna  of  the  alveolar  passages,  are  the  commencements  of  cavi- 
ties. When  the  process  advances  to  the  bronchi  next  in  size, 
cheesy  nodules  are  formed  as  large  as  a  hazel-nut,  and  com])ris- 
ing  from  one  to  tliree  lobnles.  In  these  masses  the  divisions  of 
the  bronchi  form  the  plan  of  tlie  fnture  cavities.  Just  before  the 
cavities  are  formed,  tlu-refore,  wn  tind  usually  a  system  of  soft- 
ened spaces,  which  traverse  the  cheesy  nodule  from  its  root  to 
its  periphery  in  the  form  of  canals  filled  with  granular,  yeUow- 
ish,  odorless  dettitus.  The  sofjening  has  b(-gun  in  the  material 
filling  the  lumina  of  the  bronchi,  and  then  has  involved  the  inJil- 
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trated.  mucous  membrane.  But  the  infiltrated  peribronchial  and 
perivascular  connective  tissue  for  a  time  resists  the  softening 
process.  To  estfiblish  a  cavity  the  only  thing'  now  n'.'cessary  is 
to  empty  the  softened  mass  into  the  bronclii.  If  we  look  for  the 
reason  why  this  matter  is  not  at  once  thus  emptied,  we  will  be 
surjirised  to  find  that  the  lumina  of  the  communicating  broncli 
with  few  exceptions,  are  wide  open.  We  must  then  inquir 
what  forces  efTect  the  discharg.^  of  tlie  softened  matter  ami  t\ 
enlargement  of  the  cavities,  and  we  will  tind  at  once  that 
mechanism  of  respiration  plays  the  principal  part. 

TJie  Opening  and  Enlargement  of  Cavities  by  the  Mecht 

of  Respiration. 

The  breathing  lung  is  always  in  a  condition  of  passive  dis- 
tention, ev(^n  at  the  moment  of  the  deepest  expiration.  W.- 
must  represent  to  ourselves  that  the  elastic  and  contractile  ele- 
ments of  the  lung  are  arranged  in  the  shape  of  a  tree,  of  wliic! 
the  trunk  is  in  the  root  of  the  lung,  the  finest  branches  in  tin 
periphery  of  the  organ.  This  tree  is  equally  strongly  strctoh- 
in  every  cross-section  of  its  ramifications,  for  if  this  were  nol^ 
the  case  the  equilibrium  would  he  restored  by  a  correspondin; 
change'  in  foi-m  of  tiie  segment  which  was  least  stretched.  Tlie 
same  must  be  the  case  if  any  portion  of  the  lung  loses  its  eli 
ticity  from  pathological  changes.  Such  a  portion  will  be  di 
tended  beyond  its  nnnnal  size  until  the  equilibrium  is  restored. 
So  it  happens  in  orditiiiry  catari'hal  bronrhiectasia.  The  wall  of 
the  broiu'hus,  inflamed,  intiltrated,  and  hyperplastic,  is  rendered 
mori'  movable,  and  therefore  less  able  to  withstand  the  extensile 
tracfion  of  the  raiiscleg  of  inspiration  tlian  the  surrounding 
IxuN'nrhyma.  The  consequence  is,  that  the  bronchus  is  dilate 
and  the  parenchyma  cmiti-acts. 

It  would  be  a.  still  simpler  case  of  pathological  alteration 
the  normal  tension  of  the  parenchyma  of  tlie  lungs,  if  it  w« 
postfible  to  make  nn  incision  into  a  bronchus  without  prodnc: 
pneumothorax.  AVe  could  understand  at  onc«  how  the  edges 
the  wound  would  conti-act  partly  towards  the  root  of  the  lur 
and  partly  towards  the  periphery,  and  in  consequence  of  tliis 
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a  disproportionately  large  cavity  would  be  formed.     This  simple 
case  now  is  of  interest  in  regard  to  the  formation  of  cavities. 

So  long  as  the  infiltrated  peribronchial  and  perivascular  con- 
nectiun  is  still  undisturbed,  it  forms  a  system  of  solid  radii, 
which  branch  from  the  root  througii  the  whole  cheesy  mass 
and  prevent  it  from  participating  in  the  movements  of  iuspii-a- 
tioii.  The  inspiratory  forces  exerted  on  the  intiltrated  paren- 
cliyma  are  especially  transmitted,  as  we  saw,  to  the  corre- 
sponding bronchi,  which  become  longer,  dilated,  and  thinner. 
Finally,  however,  the  destruction  of  these  retinacula  is  com- 
pleted. At  once  the  entire  bundle  is  torn  off  at  tiie  root  of 
the  WL'dge-fehapcd  cheesy  mass,  und  hangs  in  loose  fragments  in 
the  softened  cavities.  Now  the  forces  of  inspiration  can  reach 
the  perii>ln'ry  of  the  softened  mass,  and  the  air  passes  into 
the  cavity  uf  softened  matter.  The  cavities  are  not,  therefore, 
formed  by  the  emptying  of  their  contents  into  a  communicating 
bronchus,  but  the  air  penetrates  first  into  the  softened  mass  and 
its  discharge  is  a  secondary  matter.  The  same  thing  takf'S  place 
in  the  translunnution  of  softuned  masses  into  cavities  when  the 
entrance  of  air  is  e.xcludi.'d  by  the  swelling  and  occlusion  of  the 
communicating  bronchi.  Ib-re,  also,  a  time  cornea  when  the 
obstacle;  breaks  down,  and  in  the  same  way,  by  the  aspiration  of 
air,  a  large  pathological  alveolus  is  formed. 


The  Enlargement  of  Cavities. 


^p  From  thi.'?  time  on  the  cavity,  which  often  enlarges  with 
[^  astonisliing  rapidity,  is  to  be  regarded  as  a  space  full  of  air 
and  acted  on  by  inspiration.  Its  further  enlargement  must  then 
depend  on  the  ciiaraiter  of  its  walla  and  the  degree  in  which 
they  yield  to  pressure.  If  we  examine  this  point  more  closely, 
we  will  see  that  our  corapariscm  of  this  condition  with  that  of 
a  wound  of  the  lung  is  a  just  ono.  The  walls  of  most  young 
cavities  have  liardly  any  jiowcr  of  resistance.  Cheesy,  half- 
macerated  lung  parenchyma  can  resist  passive  dilatation  as 
little  as  can  tiie  normal,  atclectaric,  or  gelatinous  inlillrated 
lung  tissue  which  is  so  often  found  about  cavities.  Tlie  cavities 
continue,    therefore,    to  enlarge  until   they  reach  the   pkujtu, 
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which  then  usually  becomes  thickened  and  forms  their  definite 
limit.  The  larger  thi^y  become,  so  much  the  more  exclusively* 
will  the  inspiratory  force  destined  for  that  portion  of  the  long! 
be  expanded  in  making  them  still  larger.  Like  the  torn  edges  of 
a  veil,  the  remaining  parenchyma  contnicts,  and  is  drawn  in 
partly  to  tlie  periphery,  partly  to  the  root  of  the  lobe.  It  serves 
then  to  till  up  all  the  corners  which  are  left  between  the  conres 
surfaces  of  the  cavities,  and  to  restore  somewhat  the  contour  of 
the  lung.  At  the  root  of  the  lung  the  large  bronchi,  with  thw 
cartilaginous  walls,  form  stiff  stumps,  which  end  as  if  cut  off. 
and  project  from  one  to  live  millimetres  into  the  lumina  of  the 
cavities.  In  the  same  place  the  obliterated  branches  of  the  pul- 
monary artery  form  a  network,  with  grayish,  flattened  tral>:H:ulie, 
which  may  extend  directly  across  a  large  cavit}- — from  one  wall 
to  the  other.  Some  of  the  slu-uuken  parenchyma  may  cling  to 
these  obliterated  vessels. 

There  is,  however,  another  method  by  which  the  increas**  in 
size  of  cavities  is  effected — by  the  junction  of  adjoining  spao^. 
This  may  take  place  by  the  uniting  together  of  two  cuvitiesi,  or 
of  a  cavity  and  a  dilated  communicating  bronchus.  The  junc- 
tion of  adjoining  cavities  is  effected  acctirdiiig  to  the  known 
scheme  of  all  unilocularization  ])rocesses,  which  have  their  type 
in  the  nnikicularization  of  ovarian  cy'^sts.  The  inclusion  of  the 
communicating  bronchi  ia  effected  by  the  enlargement  of  the 
bronchus  until  the  cavity  appears  like  a  gigantic  alvittlus 
attaclied  to  it.  Tlie  bronchial  mucous  membrane  is  atrophied 
into  a  thin  layer.  If  at  the  same  time  several  cavities  opi'n 
into  the  same  !>rone]nis,  there  remains  finally  of  the  bronchial 
mucous  membrane  only  an  arrangement  of  bands  running  over 
the  inner  surfaces  of  tlie  cavities.  These  processes,  also,  are 
under  the  induence  of  the  meclianism  of  respiration  :  but  her« 
the  same  result  is  reached  by  uniform  traction  from  without,  as 
elsewhere  by  pressure  from  within,  namely,  the  gnidunl  transfor- 
matinnof  such  ineguhir  spaces  into  an  approach  to  the  spherical 
shape.  The  sphere  is  that  Jigui-e  which  is  able  with  a  given  sur- 
face to  enclose  the  hiigest  area.  Every  space,  therefore,  which 
is  acted  on  by  a  unifurm  force,  whether  fi'om  within  or  without, 
must  tend  towards  the  sphyrital  shape. 
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In  the  later  stages  t>t  the  enlargement  of  cavities,  is   the 
'existence  of  any  i>res.sure  from  within  to  be  excluded?    A  posi- 
Itive  pressure  would  be  possible  during  expiration,  if  one  could 
suppose   tliat  at  that  titue  the  bronchi  leading  into  the  cavity 
[were  occluded.     Sucli  a  supposition  is  rendered  possible  by  the 
[physical   signs  existing  during  life.     The  surrounding  paren- 
|ch3''nia,  which  becomes  changed  into  a  thick,  hard  mass,  might 
then,  by  its  stratification  around  the  convexity  of  a  cavity,  exert 
a  centrifugal  compression.     But  I  prefer  to  consider  the  retrac- 
tion of  the  parenchyma  as  the  result  of  its  own  elasticity,  which 
'exerts  itself  in  the  direction  of  the  root  of  the  luug,  if  the  attach- 
ment to  the  wall  of  the  thorax  is  removed. 

TJie  fully -formed  Catities. 

The  appearance  of  the  inner  surface  of  a  completed  cavity 
varies  with  its  age. 

Young  cavities  have  often  a  very  irregular  conformation.  Tlie 
real  space  is  a  sort  of  cleft  between  the  cheesy  nodules  and 
lobules  which  form  the  wall,  and  partly  lill  the  lumen  of  the 
cavity.  It  may  also  be  the  case  that  fragments  of  this  kind  are 
free  within  a  cavity,  or  but  slightly  attached  to  its  wall.  By  the 
contact  of  attnospheric  air  the  odorless  softening  changes  into  a 
putrid  maceration,  forming  a  stinking,  greeuiwli,  or  grumous 
matter.  If  this  is  mixed  with  the  sputa  we  find  elastic  fibres  in 
the  little  solid  particli.^s  which  sirdt  to  thelxittom  in  the  spit-cup. 

Gradually  the  iniuT  wall  of  the  cavity  cleans  oif,  it  becomes 
smoother,  grayish,  mottled  with  points  uf  blood,  in  places  whiter 
and  denser.  It  then  secretes  a  thin,  puriform  tinid  in  large  quan- 
tities, which,  if  it  accumulates,  may  beeotiic  bad-smelling. 

Of  tlie  other  important  acM-idents  wliicti  de]H'nd  on  tlie  forma- 
tion of  cavities,  we  will  only  mention  the  later  ha^muptyses  and 
the  perforation  of  the  pulmonary  pleura. 

Of  the  hemorrhages,  we  only  refer  hi>re  to  those  large  ha^mop- 
tyses  which  occur  lati.'r  in  the  disease.  Some  of  tliesc^  lunnor- 
rhages  take  place  at  the  time  when  the  cavitie.«  are  commencing. 
A  corresponding  branch  of  tlie  pulmonary  artery  i.s  torn  away 
when  the  inner  retinacula  of  the  softened  cheesy  mass  are  separ- 
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ated.  Others  come  from  larger  vessels,  which  are  left  like  cords 
traversing  the  cavities.  At  the  autopsy  we  find  the  source  ol 
the  bleeding,  with  the  holp  of  water  injected  into  the  pulmonary 
artery,  usually  in  an  opening  of  some  size  (two  millimetres  long, 
and  one  milliinetre  wide)  in  a  vessel.  It  is  donbtful  whether ' 
have  to  do  with  a  principal  vessel  eroded  in  its  continuity, 
with  a  branch  eroded  up  to  its  point  of  emergence  from  the  prin- 
cipal vessel.  The  opening  usually  gapes  \videly,  less  frequently 
is  like  a  tear. 

Perforations  of  the  pulmonary  pleiira  are  usually  prodnce 
by  small,  qniekly  formed,  subj>leiiral  cavities.  If  a  cheesy  ma 
is  developed  slowly,  the  pulmonary  pleura  has  time  to  for 
adhesions  with  the  costal  pleura.  But  if  the  cheesy  degener 
tion  takes  place  rapidly,  tho  pleura  is  involved  in  the  nn^rotic' 
process,  the  air  escapes  into  the  pleuitil  cuvitj-  and  leads  to  aa, 
acute,  general  suppurative  pleurisy. 


Vir.    n EALING  PROCESSES. 

If,  now,  we  turn  from  the  destructive  changes  which  we 
thus  far  bc^en  considering,  and  inquire  into  the  possibilities 
recovery  nnd  i-epah*,  we  must  understand  at  once  that,  from  the 
moment  that  miliary  tubercles  have  commenced  the  destructire 
process,  there  is  never  a  chance  that  the  lung  can  return  to  ii 
normal  condition.     The  best  to  be  hoped  for  is  that  the  lesions 
already  existing  may  be  rendered  iunocuous. 

It  is  a  widely  spread  opinion  that  calcification  is  a  means 
often  employed  l)y  nature  to  render  tlie  solid  products  of  pul 
moiiaiy  rubercnlosis  harmless  for  the  organism.  We  do,  in  fact, 
find  ]n'ribionchitic  and  desquamative  pneumonic  masses,  nol 
larger  than  a  liean,  converted  into  chalky  masses  surrounded  by 
pigmenred  flln'ons  tissue,  and,  besides  these,  there  may  be  smaller 
rouiulcd  chalk-stones  formed  in  the  thickened  seci-etion  of  dilati-d 
bronchi.  It^  must  also  be  admitted  that  these  latter  masses  may 
be  cnnglH'd  out.  I  remember  myself  one  case  in  which  from 
time  to  time,  after  atta<-ks  of  dys]tna?a,  fever,  etc.,  a  numlxT  of 
smnll  calculi  were  coughed  out.  On  the  other  hand,  it  must  lie 
doubted  whether  calcified  infiltrations  can  ever  become  movable 
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8xcept  by  a  renewed  process  of  ulceration.     Tlies©  are  nsnally 

tfound  at  the  apices  of  the  lungs,  where  one  or  more  of  them  are 

leurroiinded  by  dense  slate-colored  indurated  parencliyma.     We 

lave  here  evidently  diseased  apices  which  have  become  healed 

rery  early.     An  exact  knowledge  of  tlie  manner  of  tliis  lieallng 

have  not  yet  attained  to,  but  some  points  concerning  it  will  be 

indicated  in  the  following  pages. 

Although  we  do  not  underestimate  the  value  of  calcification 
^as  a  method  of  healing  in  puhnonarj'-  phthisis,  yet  we  would  be 
evil  case  if  nature  did  not  furnish  some  other  means  for  a 
[favorable  result.  This  means  consists  in  a  sJirinJiage  of  the 
infiltnUiofi,  combined  with  a  for  ination  of  l/lood-ressels.  These 
new  vessels  do  not  }}endrale  deeply  into  the  inJiltTaiion.,  but 
surround  it  and  supply  it  with  constant  though  scanty  nourish- 
ment. 

This,  BO  far  as  I  know,  is  a  new  view  on  the  subject.  Hitherto 
any  healing  process  of  tubercular  and  scrofulous  infiltrations, 
without  cheesy  or  calcific  metamorphosis,  has  been  considered 
improbable.  The  idea  of  another  kind  of  metamorphosis  of  the 
new-growth  first  oceun-i'd  to  me  ten  years  ago,  in  examining  an 
omentum  majus  tilled  witli  miliary  tubercles  of  a  peculiar  char- 
acter. These  nodules  consisted  of  a  very  dense  network  of  short 
anastomosing  fibres,  mixed  with  a  number  of  ludimeutary  nuclei. 
They  were  all  of  spherical  shape,  and  enclosed  in  a  thin  layer  of 
vascular  connective  tissue. 

I  did  not  know  at  first  what  to  make  of  this  observation. 
But  now  that  I  po.ssesa  so  many  observations  on  healhig  pro- 
cesses in  the  phthisical  lung,  I  believe  tliat  this  condition  in  the 
omentum  represented  a  liealed  miliary  tuberculosis.  For  in  the 
phthisical  lung  also  a  fibrous  shrinkage  of  tiie  tubercular  and 
Bcrofulous  infiltration,  with  siraultiineous  formation  of  new  pe- 
ilipheric  blood-vessels,  is  the  most  important  method  for  render- 
ing the  lesions  harmless.  But  the  process  does  not  consist  in 
enclosing  the  infiltration  in  a  capsule,  as  if  it  were  a  foreign 
body  ;  the  capsul*^  not  only  enclose.s,  luit  nourishes  the  infiltra- 
tion. The  vascular  ca]isuli'  has  the  same  relatinn  to  ilu>  non- 
vasfular  infiltration  as  doe?  the  pen'rhondriiim  to  cartilage.  As 
an  example  of  this  condition  I  will  relate  the  following  case: 
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A  man,  aged  fifty,  died  on  the  seventh  day  of  an  att 
typhoid  fever.  Fourteen  years  before  he  had  been  treated 
same  hospital.  At  that  time  he  had  intilti-ation  of  tht 
apex  extending  down  to  the  tliird  rib,  hajmoptysis,  etc. 
this  attack  he  entirely  recovered,  followed  his  busines 
during  the  years  just  before  his  death  enjoyed  excellent  ] 
without  any  further  indications  of  lung  trouble. 

At  the  autopsy  there  vrere  adhesions  over  the  entir( 
upper  lobe.  The  pleuritic  adhesions  over  the  anterior  ] 
of  the  apex  were  five  millimetres  thick,  firm,  and  very  vi 
(Fig.  12).  They  corresponded  in  extent  to  that  of  the  por 
lung  in  which  were  left  the  residua  of  the  lung  affection  e 
ten  years  before.  The  lung  was  injected  in  situ  by  the  ] 
nary  artery  with  Thiersch's  blue,  by  the  bronchi  with  a 
The  thing  which  fii-st  attracted  my  attention,  and  which  is 


Fia.  la. 
E-aled  Pulmonaiy  Tnberculo*iii.    The  ezpUnatloD  U  in  the  text. 

in  the  di-awing,  was  the  cicatricial  retraction  of  the  disease 
and  the  complementary  enlargement  of  tlie  adjacent  li 
parench3'ma.  In  this  adjoining  parenchyma  there  was  mc 
dilatation  of  all  tlie  air-passages  with  atrophy  of  their 
The  atrophy  of  the  walls,  however,  only  existed  in  thos 
tions  of  the  lung  immediately  in  contact  with  the  old  1< 
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The  greater  part  of  tlie  neighboring  parenchyma  was  rather 
hypenrophied,  with  an  abundant  vascular  supply. 

The  old  k^sions  of  the  lung  are  sxirronnded  on  all  sides  by  a 
layer  of  dense  conne<'tive  tissue.  This  is  continuons  on  tlie 
outside  with  the  thickened  pleura,  on  the  inside  with  the  peri- 
bronchial connective  tissue.  By  the  pleuritic  thickening  and 
adhesion,  and  by  the  thickening  of  the  interstitial  tissue  the 
diseased  portion  of  lung  is  completely  surrounded  and  cncap- 
6ulated.     Tins  interstitial  new  connective  tissue  also   serves  to 

;  regulate  the  circulation,  for  it  is  as  richly  provided  with  capil- 
laries as  are  the  pleuritic  adhesions,  and  it  also  contains  a 
consid<.>rabIe  number  of  dilated  reins  and  bronchi  (Fig.  12). 
TJie  lobules  and  groups  of  lobules  thus  encapsulated  present  a 
somewhat  confused  picture.  White  spots — the  previonslj'  infil- 
trated and  now  shrunken  broncho-pulmonar}'  tissue— and  blue 
spots — the  emphysenuitous  parenchyma  liaving  its  vessels  tilled 
with  the  blue  injection — alternate  with  each  other.  Here  is  a 
thickened  bronchus,  tliere  a  dilated  one  ;  here  again  are  delicate 
branching  figures  h)oking  like  thickened  lyni])liatic8.  Even 
with  the  niicjoscope  it  is  only  after  repeated  observations  and 
comparisons  that  we  can  obtain  much  knowledge  of  the  rela- 
tions of  things.  If  at  first  we  consider  some  of  the  lobules  which 
by  their  form,  size,  and  position  can  be  recognized  as  such,  we 
find  two  types  of  changes  which  liave  become  stationar3\     In 

[the  one  type  we  find  at  the  centre  of  a  lobule  of 
about  the  size  of  a  cherry  an  ectatic  principal 
bronchus,  of  which  the  wall  is  formed  of  a 
moderate^ly  thick,  white  membrane.  Round 
about  this  are  hard,  wliiti'  nodules  without  lum- 
ina,  corresponding  to  the  accessory  bronchi,  and 
imbedded  in  a  parenchyma  containing  air  and 
blood  (Fig.  13,  a).  In  the  other  type  we  find  f^a^iWj^l  i 
the  entire  lobule  traversed  by  a  dilated  system 
of  bronchi,  the  parcncln'ma  sliruiiken  together 
with  the  walls  of  the  bronchi  into  a  system  of 
thick,  cartilage-like  septa,  and  into  a  similar  capsule  surround- 
ing the  lobule  (Fig.  13,  h).  Here  and  there  is  a  pigmented, 
indurated,  slightly  vascular,  uuaerated  parenchyma  tilling  up 
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the  spaces  between  adjoining  nodules.  In  general,  however,  the 
nile  holds  good  that,  apart  from  what  remains  of  the  tubercular 
and  scrofulous  inliltration,  all  the  other  parenchyma  returns  to  a 
partially  normal  eoudition.  The  air-spaces  are  tilled  with  respired 
air  and  are  traversed  by  a  system  of  vascular  connective-tissae 
septa.  IIow  this  relatively  normal  i^ondition  can  co-exist  with  the 
partial  occlusion  of  the  coraniunifating  bronchi  is  a  second  ques- 
tion. It  is  etfected  by  extensive  anastomoses  between  the  adjoin- 
ing aii-gpaces,  analogous  to  that  which  takes  place  in  ordinary 
emph}'sema.  Finally,  there  remains  only  a  network  with  lai^ 
nie.slii's,  its  septa  furnied  of  parenchyma  richly  supplied  with 
blood-vessels.  As  these  septa  surround  small  portions  of  the 
sclerosed  old  infiUmtion,  they  are  able  to  nourish  them,  as  we 
have  seen  is  the  case  with  healed  miliary  tubercles.  A  few 
undisturbed  bronchi  are  sufficient,  as  in  emphysema,  to  keep  up 
the  circulation  of  air  around  the  entire  portion  of  lung  formerly 
diseased.  Although  the  resjnratory  capacity  thus  produced  is 
small  enough,  we  must  admit  that  one  disease  (emphysema) 
aids  materially  in  eUacing  the  results  of  another  disease  (tuber- 
culosis). 

It  has  been  tnitlifully  asserted  that  some  cavities  may  be 
healed.  I  have  more  than  once  foimd  at  the  apex,  less  fre- 
quently in  other  parts,  of  an  otherwise  healthy  lung,  certain 
BmaO  cavities,  with  dense  iiTegular  walls,  surrounded  by  masses 
h'ft  as  the  results  of  ptribronchitic  processes.  These  cavities  are 
lined  with  a  slate-gray  pigmented  membrane,  and  contain  a  little 
thin  pus,  sometimes  a  few  earthy  concretions.  Tliese  are,  in 
fact,  healed  cavities,  and  must  be  distinguished  from  certain 
gmooth-walled,  e^st-liki!  spaces,  which  also  occur  at  the  apices 
of  till'  lungs.  These  are  lined  with  a  thin  slate-colored  connec-  _ 
tive-tissue  membrane,  covered  with  ciliated  epithelium,  and  often  I 
contain  a  good  deal  of  rauco-pus.  They  are  usually  imbedded 
in  thickened  jiarenchyma,  and  the  pulmonary  pleura  over  them 
is  adherent  to  the  wall  of  the  thorax.  I  believe  these  spaces  to 
be  sacculated  bronchiectasis,  with  tlun  walls. 

The  fact  that  we  sometimes  find  an  entire  upper  lobe  con- 
verted into  a  single  cavity  the  size  of  a  fist,  with  thick,  dense 
wallsj  leads  to  the  belief  that  possibly  larger  and  complex  cavities 
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anaybe  entirely  healed.     But  in  siirlx  cases,  however  chronio,  I 
I  have  never  seen  an  entire  cessation  of  the  tubercular  process. 

Altogether  I  am  of  the  opinion  that  tlie  healing  of  all  the 
local  lesions  of  chronic  pulmonary  tuberculosis  dejwiids  on  the 
collateral  hyperffiinia  induced  by  the  obliteration  of  tlie  normal 
vessjfls.  By  this  collateral  hyper^emia  a  new  growth  of  connec- 
tive tissue  and  of  blood-vessels  is  elTecledj  which  is  able  to  sur- 
round with  a  capsule  and  render  harmless  all  the  products  of 
tuberculosis. 

Tin.    THE   KAREli   VAUIETIES. 

All  pathological  anatomists  will  agree  with  mo  that  in  autop- 
sies of  cases  of  pulmonaiy  phthisis  we  find  a  great  variety  in  the 
lesions,  no  two  cases  being  exaetlj'  alike.  Still,  in  the  majority  of 
cases,  we  can  recognize  the  different  processes  already  described, 
and  we  only  wonder  at  tlie  diff^ntuit  pictures  iiroduced  by  tuber- 
cle granules  and  peribronchitis,  gelatiuous  infiltration  and  cheesy 
pneumonia,  atelectasis,  catarrh  of  the  bronchi,  bronclueetasia3, 
miliary  tubercl(>s,  tubercular  ulceration,  pleurisy,  interstitial 
growth  of  connective  tissue,  etc.  There  ai'c,  however,  a  few 
cases  which  differ  so  much  from  the  ordinary  ones  that  it  is 
necessary  to  mention  tliPin  somewhat  in  detail. 

In  children  under  live  years  old  the  epithelium  of  the  lungs 
is  less  atrophied,  looser,  and  more  easily  detached  than  in 
adults.  Hence,  at  this  age,  in  all  varieties  of  pneumonia,  we 
find  a  predomiriaiu'e  of  dest^uamated  epithrlium  in  t\w  inllam- 
matory  products.  This  is  even  true  of  tlie  idiopathic  lobar 
inliammation  of  the  lung  parenchyma,  which  is  analogous  to 
the  croupous  pneumonia  of  adults.  How  much  more  so  of 
the  scrofulous  and  tubercular  affections  of  the  same  organ.  In 
fact,  dL'squamative  pneumonia  plays  a  principal  role  in  the 
phthisis  of  children.  Even  the  multiple  eruptions  of  miliary 
tubercles  which  attack  the  liver,  spleen,  kidneys,  serous  mem- 
branes and  lungs,  and  are  identical  with  the  inoculated  tubercu- 
losis of  guinea-pigs,  often  grow  into  disseminated  masses  of 
some  size,  for  each  tubercle  becomes  surrounded  by  a  zone  of 
desquamative  pneumonia. 

According  to  the  siiie  of  such  zones  of  pneumonia,  the  disease 
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appears  as  miliary  tuberculosis,  or  as  disseminated  cheesy  hepat- 
ization, or  as  ulcerating  lobular  pneumonia.  I  have  come  to* 
this  conduf^ion  osjieciaUy  by  com})arisons  with  the  inoculated 
tubfrculusis  of  guinea-pigs.  In  thfse  animals  there  are  at  first 
only  very  small  miliary  tubercles  of  the  lymphatics.  To  these 
become  associated,  with  great  regularity,  small  masses  of  gela- 
tinous, gray  intiltration,  which  become  cheesy  at  their  centres. 

I  assert  now,  that  many  cases  of  cheesy  pneumonia  in  chil- 
dren are  due  to  miliary  tubennilosis,  and  I  explain  in  part  in 
this  way  the  equal  predisposition  of  the  entire  lung,  which  is 
jieculiar  to  the  phthisis  of  children.  For  the  greater  number  of 
cases  we  do  not  possess  such  an  explanation,  excepting  case? 
in  which  there  is  cheesy  degeneration  of  the  retro-bronchial 
13-mphatir  gland'?,  with  consequent  suppurative  periadenitis  ainl 
discharge  of  the  abscess  into  tlio  trachea.  In  such  cases  we  find 
at  the  autopsy  numerous  foci,  from  the  size  of  a  pin's  head  to 
that  of  a  Aval  nut,  scattered  tlirough  the  whole  of  both  lungs,  but 
most  numerous  in  the  lower  lobes.  These  foci  present  the 
various  conditions  of  atelectasis,  cedema,  gelatinous  and  cheesy 
infiltration,  cavities,  and  sometimes  abscesses.  There  is  proba- 
bly a  direct  infection  of  the  lung  by  the  inspired  masses  of 
detritus  from  the  open  sinuous  ulcer.  Tlie  anatomical  changes 
are  partly  due  to  inoculated  tuberculosis,  partly  to  the  obtu- 
ration of  the  bronchi. 

Yi'ry  often  in  the  phthisis  of  children  we  find  large,  wedge- 
shaped,  circuiusenbi'd  infiltrations  of  the  lung,  completely 
cheesy,  separated  from  the  suiTouiuling  tissue  by  suppuration, 
and  existing  like  f(»rejgii  bodies  in  an  abscess.  Here  also  belongs 
the  case  described  on  page  G3S  of  the  formation  of  solitary 
cheesy  nodules  by  scrofulous  infiltration  of  the  alveolar  septa. 

Of  the  less  frequent  nuidificationa  of  pulmonary  phthisis 
which  occur  in  adults,  I  will  mention  two  characterized  by  the 
prouihifnt  changes  in  the  lymphatics.  We  have  already  seen 
how  admirable  a  place  for  development  the  lymphatics  afford  to 
miliary  tubercles.  The  rule  is,  that  the  efferent  lymphatics  from 
any  chei^sy  focus  become  the  earliest  seat  of  a  tubercular  erup- 
tion. We  find  the  same  thing  in  the  case  illustrated  by  Fig.  14. 
The  white  masses  which  we  find  here  infiltrated  in  the  lung  are 
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Fie.  14. 


in  unbroken  continuity  with  a  moderate-sized  cavity  in  the  apex. 
From  tliis  point  the  inflltration  has  extended  in  all  directiona 
into  the  parenchyma,  has  reached  the  pleura,  and  there  found  a 
new  basis.  From  this  region  ia  taken  the  drawing.  Each  one  of 
the  white  nodules  visible  here  is  a  ao-calied  eucapsulated  miliary 

tubercle.  A  tliick,  laminated  capsule 
of  connective  tissue  surrounds  the 
crumbling  nucleus,  which  con'es])onds 
to  a  tubercular  inliltration  of  one  of 
the  smallest  lymphatics.  Tliese  no- 
dules are  jiartly  scattered  in  front  of 
the  edges  of  the  compact  infiltration, 
or  they  form  delicate  chains,  or  little 
trees,  and  conglomerations  which  ap- 
]>ear  like  branches  of  the  latter.  But 
nowhere,  not  even  where  the  inliUra- 
tion  is  most  homogeneous,  can  any- 
thing but  tubt-rcle  be  found  in  it.  The  pari^nihyma  is  convert<'d 
info  true  tubercular  new-growth,  becomes  cheesy,  softens,  and 
forms  simple  cavities.  I  ha^'o  found  this  condition  in  two  cases 
of  constitutional  syjihCis  of  many  years'  standing,  and  am, 
therefore,  dispo-sed  to  assume  it  to  be  a  .syphilitic  tubereulusis. 

The  second  form  of  lymphangitis  tuberculosa  offers  a  striking 
resemblance  to  certain  interstitial  connective-tissue  hyperplasife 
of  the  liver.  But  I  do  not  know  whether  I  have  the  same  thing 
before  me  wliich  Corriyan  describes  as  cirrhosis  of  the  liinys.  A 
shining,  dense,  white  new-gnnvth  marks  out  the  sublobar  divi- 
sions of  the  lung.  The  ailectiuu  is  here  seated  in  those  larger 
tracts  of  connective  ti.ssue  which  fonn  the  root  of  the  Inng, 
accompany  and  surround  the  principal  bronchi  and  tlie  larger 
vessels,  and  (hen,  Avhi-n  they  reach  the  bronchi  of  (he  si^cond 
order,  Invjik  up  into  meiubranous  septa,  which  enclose  the  sub- 
lobes  of  the  lung.  These  septa  are  very  rich  in  veins  and  in 
lymi)hatic  vessels.  Tlie  fonner  run  towards  the  root  of  the  lung, 
the  latter  form  delicate  networks,  and  are  continuous  with  the 
lymphatics  surrounding  the  large  bronchi. 

If  now  this  connect ivf^  tissu»%  wliich  rorresponds  in  a  measure 

to  the  capsule  of  Glissun  in  the  liver,  becomes  the  seat  of  a  lym- 
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phangitis  tuberculosa,  and  thei-e  is  added  a  chronic  deequamfttive 
jmeunionia,  tliere  results  the  picture  represented  in  the  drawinfj. 
The  larger  bronchi  and  lilood-vessels  are  imbedded  in  the  branch- 
inf5,  slate-colonnl,  or  black  rlieesy  masses.  I  have  only  seen  this 
variety  in  the  lower  lobes  of  the  lungs  in  which  there  were  large 
cavities  in  the  upper  lobes.  I  consider  the  entire  process  to  be  a 
tubercular  diseaso  of  the  resorption  channels  of  tlie  lung  preced- 
inji;  phthisis  ]>ropor. 

Finally,  I  will  say  a  few  words  concerning  a  form  of  tubercu- 
losis of  the  lungs,  which,  after  O.  Clarke,  I  call  bronchophtliisis 
pulnionalis.  I  only  know  Clarke's  case  from  the  drawing,  but 
do  not  ddubt  that  I  have  seen  the  same  variety  of  phtliisis.  The 
central  pt)int  of  the  disease  is  an  extensive  nlceration  of  all  thei 
bronchi  of  medium  size  down  to  the  intralobular  branches.    If 
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Fio.  16. 
Tnberculnr  dnhodj  ol  the  laiOK*.     tJpper  bonier  o(  the  li^t  lower  lobe. 


we  cuf  Open  the  huif?  we  notice  first  numerous  canals  and  spaoea. 
lioiii  tUo  size  oFa  pin's  ln^ad  to  that  of  a  cherry,  which  commn- 
nii'ate  with  eaeli  otlier,  and  traverse  the  pan'uchyma  in  all  tHivi- 
rieiis.  Eaeh  of  these  spaces  Is  suiTOunded  I.»y  a  sharply  detin«l 
white  hiyer,  wliich  in  some  places  can  be  n'coguized  as  tbi- 
ulcciiiti-d  iind  liypi-rtrophied  wall  of  the  bronchus.  In  other 
si)ai-('s.  fsj»Heially  the  smallest  ones,  microscopic  examination 
•^'"'"■^  Mint  wlint  nppears  as  the  wall  of  the  little  cavity  is  only 
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infiltrated  parenchyma.  These  spates  are  formed  by  the  ulcera- 
tion of  very  small  bronchi,  with  total  destruction  of  their  walls. 
The  pneumonia  ia  of  t!ie  desquamative  type.  The  alveoli  are 
filled  with  large,  granular,  epithelial  cells,  ari-anged  parallel  with 
the  surface  of  the  little  cavities  surrounded  by  them.  The  alve- 
oli are  flattened  in  this  dixection>  and  distorted  into  small  rhom- 
bic clefts. 


B.— ACUTE  TUBERCULOSIS. 

We  have  shown  above  that  in  an  invasion  of  miliary  tuber- 
cles we  can  distinguish  three  stages,  as  in  the  invasion  of  a 
malignant  tumor,  namely  :  1.  The  local  scrofulo-tubercular  pri- 
mary aflFection.  2.  The  tuberculosis  of  the  lymphatic  glands. 
3.  Gi'uenil  miliaiy  tuberculosis.  General  miliary  tuberculosis  is, 
therefore,  a  constitutioual  disease,  and  hnids  to  the  most  severe 
and  fatal  disturbances  of  the  general  nutrition.  The  number, 
size,  and  distribution  of  miliary  tubercles  in  any  given  case  do 
not  afford  a  complete  expressiou  of  the  constitutional  effects  of 
the  disease.  Notwithstanding  this,  disseminated  miliary  tuber- 
culosis is  not  only  a  valuable  sign  of  the  general  disease,  but  it 
also  produces  characteristic  lesions  in  the  organs  in  wliidi  it  is 
developed.  This  is  esjjecially  tnie  of  the  pia  mater  and  the 
serous  membranes.  In  these  membranes  the  tubercles  act  as  an 
irritant  which  may  produce  a  diffuse  inflammatory  inliltration. 

In  acute  miliary  tuberculosis  of  the  organs  of  respiration  we 
find  both  lungs  large,  congested,  somewhat  ojdematoas.  emphy- 
sematous at  the  edges  of  the  lobes.  Sometimes  air  escapes  into 
the  interstitial  tissue  by  rupture  of  the  small  bronchi  or  alveolar 
passages.  In  very  amemic  persons  (scrofulous  childrnn)  the 
congestion  is  absent,  and  Ihv  miliary  tubercles  are  imbedded  in  a 
flabby,  collapsed  parenchyma,  sometimes  not  even  cedematous. 
The  more  congested  the  lungs  are,  so  much  the  more  prominent 
are  the  white  tubei'de  nodules  on  any  cut  surface.  They  are 
usually  scattered  pretty  unifoi-mly  through  the  lung.  Lf  we 
look  at  them  more  closel}-  we  can  see,  even  with  the  naked 
eye,    the  irregular,   jagged   outlines  of    the  separate   nodules. 
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With  a  low  magnifying  power  it  is  evident  tliat  the  little  pro 
jections  ai-e  intiltrated  alveolar  septa.  We  cannot  pencuate 
with  any  injection  to  the  interior  of  these  stiff,  bloodless  con- 
neetive-tissne  septa,  on  the  surfaces  of  which  are  usually  giant' 
cells.  In  every  section  of  a  tubercle  we  find  from  five  to  seren 
of  these  mysterious  objects,  which  here  are  doubtless  developed 
in  the  lumen  of  supei-ficial  capillaries. 

If  we  examine  the  interior  of  these  little  miliary  modules,  ve 
find  the  infiltrattjd  alveolar  soptu  becoming  continuous  with  oae, 
two,  or  three  zones  of  thickened  alveoli.  In  the  middle  of  the*] 
is  the  lumen  of  a  small  branch  of  the  pulmonary  artery.  The 
thickened  walls  of  the  alveoli  here  form  the  essential  part  of  lh« 
new-growth.  The  perivascular  connective  tissue  also  partici- 
pates in  the  infiltration.  Here  the  new  growth  reaches,  in  the 
formation  of  groups  of  large  cells,  the  acme  of  its  development. 
But  there  is  in  tliis  place,  except  the  intiltratiou  of  the  connw- 
tive  tissue,  no  special  thing  to  be  called  a  tubercle.  The  dissem- 
inated miliary  tubercle  of  the  lung,  therefore,  is  to  be  defined  as 
a  circumscribed  scrofulous  infiltration.  I  must  be  persistent  in 
stating  that  neither  the  presence  of  giant  ceUs,  nor  the  implica- 
tion of  the  smallest  branches  of  the  pulmonary  artery,  can  alter 
the  definition  of  the  character  of  such  transparent  preparations.  ^ 
That  miliary  tubercles,  apart  fi-om  their  etiology,  are  only  ™ 
small  intiammatory  foci,  and  in  scrofulous  persons  only  minute 
foci  of  scrofulous  inflammation,  is  thus,  in  my  opinion,  once 
more  strikingly  demonstrated. 
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441 :  in  pulmonary  consumption,  638,  686,  686, 
687 ;  in  pulmonary  emphysema,  364,  388. 

Avenbrufjgor.  53C. 

Aricenna,  8. 

Baillie,  Matthkw,  478. 
Bamberger,  274,  383,  808,  459. 
Banks.  415. 
Barrier,  291. 

Bartols.  79.  98,  102,  186,  189.  196,  197,  204,  307,  208, 
214.  215,  3-21,  335,  879,  326,  328,  836,  600,  648,  649. 
Earth.  »!. 

Barthfz,  138,  IPC,  413,  600,  504,  649. 
Baths  during  exhaustion  of  Uie  heart  in  croupous 


enmonla,  176 ;  in  the  piopbyUzU  of  catarrhs, 
897 ;  In  the  treatment  of  eataurfaal  pneumonia. 
381 ;  in  pulmonary  consumption,  6<.'i  ;  cold  bathi 
as  causes  of  hypersemia  of  the  lungs,  3et< ;  coU 
baths,  their  influence  upon  the  temperatare  hi 
croupous pnenmonia,  68;  cold  baths  in  treacment 
of  croupous  pnenmonia,  168 ;  bath>  of  comrressed 
air  in  pulmonary  emphysema,  899 ;  varm  battu 
in  treatment  of  cronpoos  poMimoiiia,  154. 

Banm,  469. 

Binmler,  79. 

Bayer,  O.,  87S. 

Bayle,  478,  621,  616. 

Bed-sores  in  pulmonary  commmption,  568. 

Bennet,  446,  468. 

Benzoic  acid  in  the  treatment  of  hyperemia  and 
oedema  of  the  Inngs,  886,  387. 

Benzoin  in  pulmonary  emphysema,  406b 

Betevldge,  440. 

Beigmann,  306. 

Berkatt,  400. 

Bertin,  tm. 

Bietbanni,  436. 

Blermer,  81i  349,  861,  854.  878,  87«,  SSfT,  SBB.  «9B, 
899. 

Bile  pigment  in  expectoration  of  croupous  pnemno- 
n{a,89. 

Binz,168. 

Birch-Hirschfeld,  618,  636. 

BUdder,  caseous  affections  of.  In  the  etiology  of  acnte 
miliary  tuberculosis,  618. 

Blood,  changes  of,  in  croupons  pnenmooia,  1 

Bochdalek,  391,  SU6. 

Boerhaare,  8,  307. 

Bones,  caries  of,  in  the  etiology  of  ocate  miliary  taber- 
culosi^  617. 

Bonjean,  318. 

Bonnet,  34^  477. 

BoTO-tartrate  of  potassa  In  pulmonary  empkjMDia, 
406. 

Bor8lerl,9. 

Bondin,  607. 

Bouilhkud,  150,  291, 

Bouvier,  168. 

Brain,  affectiona  of.  In  pulmonary  oonsnmptaoo,  560; 
local  affections  of  the  brain  and  their  <»«a~««» 
upon  nervous  symptoms  in  croupous  poenrnwiia. 
106:  oedema  of.  In  cronixins  pnenmonia,  171 :  hy- 
penemia  of,  in  pulmonary  emphyaeraa,  S74,  SSI- 
Brain  symptoms  in  catarrhal  pneumonia,  Sll :  in 
cronpons  pneumonia,  101 ;  in  prognoaia  cf  cmp 
ons  pneumonia,  14S. 

Brandea,  1^. 

Brattler,  96. 

Brehmcr.  611. 

Bromine,  inbalatiao  of,  in  gangrene  of  the  tarns,  <^ 
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BroDCliL,  in  uuemik  of  Uw  long*,  SM ;  In  alropiiy  of 
the  hug*,  sua ;  in  orODpoiu  pDonmontJ^  43 ;  in 
hyyortntlo  proceaaea  ta  the  iuaxa,  940 ;  In  paeu- 
monla  from  cmlxilUm.  35*2,  Wi;  ctunh  of,  > 
aompllcatlon  of  caturrh&l  pnvtinwnio,  SIS ;  caUrrb 
of,  a  oomplicatlon  of  crt>iijx>aN  pticumonU^  110; 
OktniTh  of,  folluwing  pujipma  of  the  lung,  414; 
caturli  ot  In  the  irtioloify  of  [lulmonnry  cururump- 
tiao,  49B ;  cfttorrta  of,  in  hyix-ncuim  vf  Uiii  IviDgx, 
Sn  ;  c&tArrh  of,  U«  troatiDimt  in  connivtlon  with 
pnlmonniy  emphyKemA,  Sffi ;  cfltnrrH  of,  it4  n^Lir 
tion  10  tobercoiosl*,  648,  653. 

Bnmcliltl  cmata  in  the  cxpM:u>retloQ  of  cronpoiu 
pociuaonlji,  60. 

Bronchifll  ffljmr^A,  aSectiDiu  of,  in  Kiuigrvne  of  the 
iuDfir,  41lj. 

Bronrhnphony  in  the  physical  examination  ot  cioup- 
on«  pneucaoni*,  66 ;  tu  bypenemlB  of  the  1ud|^, 
XIT. 

BroDchoptK-umonlo,  sw  Catarrbol  Pnpuraonta. 

Bttchnrr,  .776,  447,  468. 

Buhl,  44,  48,  4S,  60,  8»,  9U,  81,  111.  130,  1.7!,  IBH,  ST5, 

am,  ms,  aw,  in.  ois,  634,  eeo,  6T4,  ers. 

Bnrkort,  618,  8S8,  6m  «aO. 

Calctfioation  in  toboreultMilii,  68S. 

O&mpb'ir  <n  exhAuMlnn  of  the  heart  in  croapoun 
pocunKinlo,  ITS;  In  Che  troaCmcDl  ol  bypcrx<inla 
ud  lEilcniA  i>(  the  lunjjx,  'iM,  2t<7  ;  In  the  U«at- 
tnmt  of  pulmoaary  emphysema,  406. 

Cancvr  in  thv  fitloloffy  of  pulmonary  coiuiumption, 
6t/7. 

Conoerous  ffrmrtiw  as  cauJoi»  of  hyp^n^mla  of  Iho 
longs.  SOU, 

Carboiic  acid  in  gongreae  of  the  lung,  429 ;  inhnliition 

of,  ■vm. 

Cartionatc  of  Mxia  in  treatment  of  catarrhnl  piieu- 
munia,  SiJO ;  in  pul[nr)nury  con>«niaption,  60iS, 

CorbonnU!  of  putoua  in  treatment  of  pulmonary  cm- 
piiyncnm,  40.'j. 

Carbonic  acid,  dltchargi'  of.  In  croupou*  pDctimonio, 
94;  incroaacil  T'lrmation  of,  in  croupuiw  pncu- 
munlo,  156. 

Oamifluation  of  tbi^  lungs  ill  atclcctaBit,  WS. 

Carriage  of  the  Inxly,  in  the  etiology  of  pulmonary 
consutupcion,  4iM, 

CorimrpU,  *«,  OM.  fjT7. 

Coitilagn  of  the  ril>^,  chongm  of,  in  the  etiology  ot 
pulmonary  cououmptioti,  485. 

Caiitii,  bronnhial,  in  the  expectoration  of  eronponf 
pDf^unionia,  Hi*. 

Catarrh,  bronclilal,  in  i-otarrhBl  pnn>nioiiiii,  194 ;  in 
croiipoUH  pneumonia,  110;  in  iliagnrn.i4  of  catar- 
rhal pneumonia,  2111:  In  the  ctloligy  of  pulmon- 
ary conJiumpUcn,  4!'S ;  it*  treatment  in  connection 
with  pulmonary  emphysema,  !JV7. 


Cnlarrh  of  the  atomaoh  in  gangrene  of  the  lung,  430. 

Catteloup,  1S3. 

C'avitie*  in  lungs  In  catarrbal  pneumonia,  1S7 ;  In 
chrunio  tabcrculoslfi,  STB. 

CelK  epithelial,  in  expcctorotioD  of  cruupotu  imcu- 
tnonlo,  89, 

C'ekuit,  S, 

Central  America,  cUmnto  of,  In  paimonar}'  onnnimp- 
lion,  811. 

Cerebral  form  ui  crcupone  pneumonia,  1S6. 

Cerebral  symptoms  In  croupous  pneumonia,  101 ;  In 
prognoitB  of  cnrupoHB  pneumonia,  143. 

Chalybrate  walerH  In  the  prophyloxia  of  hemorrhage 
of  the  lung",  317. 

CliombeiT,  37B. 

Charcnoi  in  gniiKT«no  of  the  long,  4S9. 

Chewy  lobular  nia>.«w  in  chronic  tuberculoaia,  6T3. 

Chest.  Clin  formation  ol,  In  piilmonoiy  txanamnptlon, 
485,  507,  531,  59(i. 

Chill,  early  nyrapt"ra  of  cToniwmpnenmonta,  53,  06. 

Chilling  of  thi-  iKxIy  a  can><e  of  croaiious  pneumunla. 
31. 

Chllbt  in  pnenmonln  from  cmtiolism,  S&6. 

Chloral  hydrate.  In  treatment  of  croupous  pocumoDia, 
Ifl'J. 

Chloride  of  KxUum  in  gangrene  of  the  lung.  429 

ChlorlnaU'd  llmii  In  gangrene  u(  the  lung,  428. 

Chlorine,  iDholatlon  uf,  la  gangrene  of  tits  lung,  4!H\ 

Chonicl,  26. 

Cboniia,  oflectioM  ot.  In  acut«  miliary  tube^cnlo^!^ 
nil. 

Chomot,  565. 

Chronic  ['neiimonia,  »  complication  uf  jilcuro-pncu- 
ninnin,  110. 

Church.  451. 

Circulation,  state  of,  in   catarrhal  pneumoaiiv  !!01 ; 

in  (T»ii|K>uii  pneumonia,   61,  6";   In  pulmonary 

eunnumption,  548;   in  pulmonary  emphyncma, 

974,  379.  • 

Cirrfcrjulii  of  the  Inng  In  croupous  pncmnonlo.  49 ; 
followlrg  croupoua  pacumonio,  180,  18S. 

Clark,  439,  fiOS. 

Clarke,  O.,  600. 

Climate,  iuanencc  of,  In  eroupons  pneumonia.  13 ; 
Infliienco  (jf,  in  t]u5nionar>-  cmphywinfl,  3111 ;  in 
the  ntiolo*fj'  of  ptilnionnry  coc] sumption,  4(K),  491 : 
In  the  pniphylaxin  of  pnlmnnnry  consumption, 
A<)-t ;  In  the  treatment  uf  pubiimiary  ronminiption, 
nOfi;  iafluenco  of  cllmsto  of  Au«tnvlia  in  pitimon- 
nry  mniiiinipLirin,  491;  of  Central  Amtricii,  611; 
of  Coxtn  Itiin,  401  ;  ot  Egypt,  491,  611 :  of  lerlanil, 
4i)l  :  of  In.lin.  491 ;  of  Ibe  IhIuiiiI  of  Marotraiul, 
491  ;  nf  Kirghiss  491 :  of  Madeira,  Bll  ;  of  Mexico, 
491  ;  of  P«™,  491  ;  of  Siberia,  491 ;  of  South 
Africa,  491 ;  ol  South  America,  491 ;  ot  Bwcdsn, 
491. 


:  the  tew,  mt;  lb*  !•■  •< 
of  the, 
■OhUocw  or  the  tiT«r,  qrion.  aad  kldMT^ 
tnmomtnt,  WQ ;  Mi  pnpHtkait.  tOl ;  bd- 
.•Bl:  HBriaxof  tiM  tefBBC.  en :  hStalMr- 
fn  fMMhwI.  80);  dnifac  pafc0||;M: 
treaODOit  of  (nflMunatiiiy  I 
tM:  mlncnl  irat«r%  OM ;  tbr  adcctkn a(  an  m 
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cnpatiOD  In  the  prnphjlAxU,  fiOl;  ittt«ntion  to 
•an>tnloa«fymptoiiii,<l04;  extirpaUon  of^ilmtKcd 
gtandi,  DOS :  IrealnuHt  itf  th*  chronir  pfuumonta, 
MS ;  Bn>ol  meunns,  60G ;  reiiptrator7«nreliiM, 
HM ;  raidcnoc  in  an  riovated  region,  806 ;  the  una 
of  mineral  walern,  <WC;  the  provenilon  of  r»- 
lapses,  ROO;  inuring  tho  skin  to  the  indiiencM  of 
colli,  607  ;  the  ure  of  batlis  fiOT  ;  treaimerU  iff  lAe 
knmcho-pneumonirfortn,  HOT ;  geaenl  meamre*, 
607;  spraying  of  the  rcajilratory  orgaiu  with 
B)tn«  aoliitionii,  003 ;  the  niw  of  fatx,  COS  ;  Inhala 
lion  of  vaiiuuK  remolics,  009;  troatmcot  of  ttac 
fever,  610;  trcntnwntof  thentagaof  arreirt,  6J0; 
ififlnenrr  of  cltmnte,  0]1 ;  revulalve  meamreR,  01 1 ; 
treatment  of  the  Inrjngcal  nffec-tlunj*,  QIl  ;  pro 
fiuw  linippiimtionft,  R13;  pnuamutharax,  612; 
hvmopt.v^K  fil2:  djriipciwU.,  61^;  dlarrhcca,  fi13; 
pcT>>piFatina<s  013. 

Contagion  Id  the  ccialugy  of  pitlmuuuy  cotuutniptiua, 
497. 

Cooke.  507. 

CopailML,  balKam  of,  in  the  txeatlnetit  Of  hPmurrhik|<x;a 
of  the  lungn,  319. 

Copper,  KiilphKte  of.  In  the  treatment  of  bypemmia 
and  cudema  of  the  lungv,  S85. 

Cordes  4-ltJ. 

Corriitan,  K^. 

Ccrvinart,  Kl,  -HD. 

Congh  in  actiti'  miliary  tiibcrnilofi^  ^P^  '^  croup- 
oafi  pneum'iniu.  !i5,  Oil,  1 4*2 ;  in  acfaliiocoocD^  of 
tint  luagu,  ■Uii  ;  In  gangrene  of  thi'  Inng,  4in  ;  in 
natr-gmnthii  In  the  liing",  •l-'iS,  411;  in  jh-v;- 
ptnvthB  in  the  m«Ua?.t!ninn.  451;  in  piituntiftiiii, 
from  cmbolian,  iS7 ;  in  pulmonary  umsiuiniitlofi, 
filT,  C8S,  btiOy  587,  5UT  ;  in  puluiumiry  L'inphyiM.>inii, 
383. 

Crackcd'pot  sound  in  croii]>otiH  pni^urntitiln,  7fl. 

Cream  of  tartar  in  the  tmitmont  ut  liyptnumta  ntid 
(nli^ma  at  the  lungt,  S84,  S88  ;  io  iitilmunnry  em- 
physema, 4*B, 

Ciemsotc  in  gangrene  of  the  lun;;,  420. 

Crepitant  rAU*!*  m  the  physical  L'.*cainlnatlon  of  crou[v 
ons  pnrnmoniA,  ft^. 

CnHigwuK  pneumonin,  a  complication  of  catarrhal 
pneninotiia,  31  a. 

CarcA,  graiw,  milk  and  whvy.  In  prophfIaxi<  of  hy- 
pnnemia  and  ccdcma  of  the  Inngs,  284. 

OTMUMia  in  atrophy  of  the  langs,  S40;  in  cronpoas 
pneumonia,  T4;  in  new-growtho  In  the  liingsi,  4.TO, 
441 :   In  DeW'growt^t  m  llw  modlutlnuiiL,  451, 

OAttaii,  488. 

DwhAmbrv,  890. 

DeeuUtut  in  gangrenn  of  the  lung,  4S1. 

OeBaiOaa  of  tubercle,  U4X 


Dellrlom  tramma,  Ibi  tnabnent  In  contuodon  with 
cronpoitii  pneomnnla,  108, 

Dep«nl,  808, 

Development,  theory  of,  of  pnlmonaiT  emphTMtna, 
369. 

Dlabftes  mellitus  in  the  etiology  of  pnlnionary  oon- 
■umption,  fiOfi. 

DlafrnosiH  of  abscess  of  the  iung  in  f-roiipou'i  pneumo- 
nia, 127 ;  of  aciito  miliary  tubercnlofds,  A26 ;  of 
atelucta-ils,  ;134  ;  of  atrophy  t>f  the  lungs,  3.11  ;  of 
^atATrhal  pneumonia,  210 ;  of  cronponft  pneumo- 
nia, 184 ;  of  cchlnococfua  of  the  liingi,  404 ;  of 
gaogreae  of  the  lung,  42U ;  of  hemorrhageii  of  the 
lung*,  SIS;  of  hypeixtnia  and  a»dema  of  tho 
lungs  SKJ :  of  hypcHitatlc  proceaeca  in  the  lungs, 
241  :  uf  new-growthn  in  the  lungs,  442;  of  new- 
growths  in  the  medlastlnnm,  457 ;  of  pleurisy 
cumj>licating  croufjoiuH  pneuinoniii,  lOH  ;  uf  pneu- 
monia fr^m  <!inlHjlisin.  2fi4;  uf  pnlmonnry  con- 
snmptiou.  6S8 ;  of  pulmonary  emijhyiWina,  .TJCJ. 

Dlarrh<£a  In  catarrhal  pneumonia,  2113;  jn  crtitipoiu 
linnumonia,  0)1;  in  gangrene  uf  the  luni;,  42J ;  in 
pidmnnary  consumption,  S5S. 

iJilmrdcr,  436. 

Dieslng,  4«7. 

l>ivt  ill  treatment  of  CTDopoiu  poeuiDonla,  16T. 

IJietl,  11,  SR. 

Digestive  org<)ns,  symptoms  of  the  in  acute  miliary 
tulH'n:ulosi*,  02.5 ;  in  ''roupou-*  pneumonia,  !M. 

DSgttiilin  in  treatmetit  uf  crnupous  pneumonia,  104; 
uf  hypcrainila  and  <iKiema  of  the  lungs,  2^1,  2<^, 
2SS;  of  pnoitiTKmta  from  emlnil ism,  2511;  of  pul- 
monary consumption,  610  ;  ckf  pulmonary  emphy- 
acmo,  4Ufi. 

Dlhutl.  10*), 

Diphtheria,  catarrhal  pneudflnla  a  complleatkm  ot, 
Iffl. 

Dlttrlch,  274,  276,  291,  S9S,  375,  411,  i2il. 

Uondcr.,  S4»,  879, 

DniKt'lin,  lOO. 

Dn!«s  In  the  prophyluxi.i  of  catarrhs  2-2S. 

Urink.4,  cold,  aa  caQBOs  of  hyperemia  of  the  tungn, 
SOB. 

Drunkards,  cronpooa  pneumonia  among,  119. 

Duration  of  catarrhal  pneumonia,  220;  of  croupoua 
pneumonia,  33;  of  hemorrbogea  of  the  lungH, 
307 ;  of  hypri^tntic  proiK>(ise«  in  the  lungs,  itlS ;  of 
pulmnnary  cmphyiwuiB,  301. 

Dusch,  46n. 

Duftt,  jnhalatioti  of,  a  cauac  of  croupous  pneumonia^ 

ai. 

Dyapctwla  in  pulmonary  oonsuinpllon,  fil2. 

Dyspna^  iti  acute  milinry  tulx-'ruMilosw,  819;  In 
onromia  of  the  lungs,  2IV1 ;  In  atrophy  of  tho 
lungs,  310;  In  echlnociHviis  of  thn  lung».  403;  In 
gangrene  of  thir  lung,  420 ;  in  bcmurrbaiKs  of  the 


tanira,  804 ;  In  hn>«rii)mlik  ot  the  Vangi^  977  ;  In 
aew-ttrowUu  In  the  long^  438,  440;  In  n*w- 
gnnrthn  in  llic  mcdlnatinum,  4B0, 463 ;  In  polmon- 
»I7  conramption,  5SU ;  In  pulmoouT'  emphyMma, 
881,998. 

Son,44S. 

JBc«uUdt,  480. 

Mohwald,  sea. 

Electrtotty  in  pahnaniuy  emphytemn,  404. 

Blixlr,  acid,  of  Kaller,  3»4. 

Emacuitiun  in  pulmonary  consumption,  MS,  585,  Kt, 

587. 
Emboli  at  cmum  o(  imeumoolo,  S46i, 
Embolism,  r«  canw  of  hyiicncmU  of  the  lungi,  98S ; 

in  the  vduloinr  of  gangrviio  ol  the  lung,  410 ;  in 

pnlmonaiy  consnmptloQ,  050. 
Kmetson,  J.  Haven,  W. 
Emetic  oC  Uiifoland,  SSA. 
Emetic*  In  the  treatment  cyf   catanhtl  [inmmonla, 

S& ;  ol  bcmnrhafrcs  of  the  lungs,  319  ;  of  hypcr- 

irmia  itnd  u»]ctna  o(  the  Iniigs,  !iS5. 
EinithjHPma  of    lupff.    In  catarrhal  pncumonLn..  116. 

20H,  'JIG;  a  Cora  plication  of  crouiwun  piKnininnia, 

111  ;    in  the  etiology  of  pulmoDoij  cxmmmpUon, 

607. 
Kniplij-aciaa,  PaIiiioniir]r,344;  baUographg, 

hemlil}-,  347 :  indncnce  o£  bcx,  S49 ;  ot  ag-,  34S  ; 
v>KStlon  nml  moile  of  lifo,  3-18 ,  theexciting canitcii 
of  vicarioiift  emiihy?icmft,  3-IS  ;  of  nubeLoiilUe  cm- 
phytwma,  S49 ;  intcrlobuUr  and  sijlipleural  fonnn, 
8S1 ;  mod*  ttf  derelupment,  U3 ;  vlcarioiu  I'tnphy- 
aema,.'iS9;  cffu'ctj  of  inKpirutorj'  preuuni,  364; 
the  cxpiratiun  thoory,  8S5 :  lonions  of  nutrition. 
Sin;  indupncc  ot  age,  !IG8 ;  kdotw  of  nutriUon  in 
the  cu«ta]  cnrtilagiM,  8SB;  Batural/tatiin*  n/tht 
aiteiit^,  :)80 :  ill-uvuea  luoocUted  with  cmjihyannm, 
JKO ;  the  rlyspnii^o.  mi;  the  o^ieecch  and  voice, 
361 ;  the  InlluL-nci,'  of  cllinnle,  .'161 ;  the  cxpcctcrro- 
lion,  ^VJ ;  tha  aKtltmotic  foTTD,  3G2 ;  general 
courve,  30*;  the  heart,  ^'1;  perciuslon  and  au»- 
cnltation  of  the  Inngs,  .'ilVl;  further  pn>greiw  of 
the  dit<ca'<c,  304;  charactorUtlc^  of  vlcirioui.  In- 
terstitial, iatt-rlobular  nnd  siib)!lcuml  emphyitema, 
a6K  ;  palhiilitgical  uiKiUimif,  .30H  ;  the  lungs  In  tho 
cyanotic  ca*-*!!*.  JlHifi ;  in  vicarious  emphysema,  387  ; 
pituatii>n  of  tho  ctiiphyKi>ma,  .367  ;  cfmidAtxtnoy  of 
the  lung,  380 ;  Its  citur,  .^''J ;  the  indirlilua  I  alveo- 
li, 389 :  mlonnoopli:  np)>eaniticcs,  2109 ,  the  conw- 
qnences  of  einphy«enia,  U73 ;  the  Heart,  37^  ;  the 
liraiti  and  nlher  orkMinrt,  374  ;  rftaUnn*  trIUi  other 
KUntaiet,  875 ,  with  tiilK'riiila<i<,  375  ;  with  licart 
dineaw,  •^t\\  fiimlijKtit  vf  Itidlrtdurtl  nitm^jtotn*^ 
87C;  (he  rp«piratiun.  37fi;  ttio  difflmlt  ex|iimtlon, 
J177;a!ithinn,  37U;  iliwrilersof  the  angulation,  379; 


the  heart,  880 ;  cyanaaU,  881 ; 
bnln,  .381 ;  oedenuk  of  Uw  (act,  Kl ;  i 
ol  the  portal  circulation,  3S1 ;  the  inloc,  181;  Ito 
nrlDC,  38S ;  diMnrbsnces  u(  Batzitlon.  M ;  dnv- 
ileal  tfnokiaJi.  asa ;  oonch  and  espaotontta,  n: 
phtHcal  aambuuton,  888 ;  tn^wUiiii  aai  t*^ 
tion,  883 ;  Tarlona  forma  o(  the  Uionx,  W:  i^ 
pcarouce  of  the  abdomen,  S8E :  lb*  faCCMol  Ita 
mltiu,  386;  perctiasioa.  89T;  aiucaltaUaiL  9H: 
the  coidiao  sotuida,  8SB ;  ayinptoauKif  TVarfaDi, 
Interlobolor,  and  «abplear«l  empbyxaa.  8M ;  40- 
raUon  ana  mntU*,  991  :  tnvgnvU,  M: 
««,  Sm ;  dUreieodal  diagnnaia,  aB4;  tm  t 
dUatatloD,  !I94 ;  from  ppeomnthwao.  IH ; 
diaeatca  of  the  heart  and  lane  \ 
nunt,  .106 ;  cmotlos  and  tonico,  ] 
896 ;  the  bronchial  catarrh,  897 ;  the  dyiyaiK. 
S98;  Lnterual  rcmedits,  806;  Inhalariim  d  a» 
pnoMd  air,  -tSO ;  the  apparmuu.  400 ;  Bote  ol 
employment,  401 ;  compreoslon  of  the  thuiai,  M: 
fandiiation  uf  the  phraolc  nenca  and  ■(■liMial 
mulHJe^  404;  tho  aathmaHr  ttttcist,  tOt;  cja* 
Bill  and  dropsy,  406  :  Tcneiecticai,  4B:  lUaxtta, 
405 ;  Rtimolanta,  4U6  ;  roboranta.  408 ;  ttMtBOl 
of  Intcrlubnlor  and  aiibplearal  amphfaema.  W- 

Ems  mineral  waters  of.  In  i>nlm«aai7  '■  tit' nil'*'" 
604,  G06. 

Endocarditio,  a  compUoatian  ot  cwmioiia  (aamak 
114. 

Endacardium,di«eaae>  o^  ooaapUaatiii(craapaa(  fon- 
nuunio,  1215. 

Eugel,  Wl. 

EpUtaxU  in  croapooi  pneumonia,  10ft. 

Eigot  In  tho  treatment  of  hpnturrtiage*  a(  th*  I 
SIS. 

Emptloni  of  the  iUn  In  catarrhal  poenmoaia.  SI . 
In  eronpcma  pneamonia,  100 ;  ta  pnlmooaiy  a*- 
(sumptlan,  &6S. 

Ether  in  Uio  treatment  oif  hypeiimia  and  odoM  al 
the  Inngo,  287. 

^Etiology  lit  acute  miliar;  tnbercnlooia,  816;  of  iOBalk 
ol  the  longK,  l&i ;  of  atelectaiia,  8M;  of  taaftt 
lit  the  lung,  337;  of  catarrbal  iniaiiiiiwia  18(; 
of  croupous  pneumonia,  13,  144 ;  «(  ^apvt  i4 
the  lung,  408 :  of  hemorrhacci  oC  the  tn^ 
S92 :  of  bypenumia  nod  crdema  of  the  laa«>,  8B ' 
of  hypootatlc  ptocwuta  in  the  tniis%  Wt ;  el  ar* 
grawtlu  Is  the  nedlaotinum,  445 :  of  ] 
from  cmhotinn,  S4S ;  of  pnlmoBai;  < 
481 ;  ot  pnbnraury  cmpbyaeina,  S4fl. 

Examination,  physical,  in  acnte  miliai)'  < 

em;  In  atelectads,  33X;  In  catonhal  poea^ 
ula,  808 :  in  cronpona  poenmonia,  74 :  in  gie 
grcnc  of  the  lung,  4S0 ;  in  bemoffTliagia  *^  thr 
lungv,  904;  in  bypervmia  ot  the  lDnKii.2"^  "■ 
hypostatic  prufcmi  In  the  lunga,  Mt ;  ui  poo 
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maciA  from  emboLiam,  SC?  ;  in  pulmonary  emphy- 
,St<3. 

alioD  in  abeceffi  of  the  lung  In  cronpoun 
pnenmaiua,  137 ;  in  acute  miliar}'  liibrrculotiii, 
flSS  ;  in  cruupouH  imenmoala,  116,  ^;  Id  ^'atii^cuL- 
d  tha  long,  -ill) ,  Lit  lii'inojThafKv  of  ibv  luxigi, 
89B;  In  new-gr^wtba  in  the  lungs,  4S&,  441;  lii 
PBonmonia  from  cmlMllain,  S50;  in  paimonar; 
oannucptlon,  SSO,  S8B,  B88,  fiST,  &U; ;  in  pulnioii' 
ary  emphyneDia,  dfiS,  383 ;  inpro^oidji  of  ctou|i- 
oua  pueatuunlo^  14S;  proinotlan  of,  in  the  trent- 
ment  of  h>'|H.Tu;mia  and  ailuma  uf  the  luogs,  3(9 ; 
in  typhoi<J  pneumonia,  Izii. 

£xpir«tion  in  imlcnonnt}'  emptiy.-^cmu,  377. 

Sye,  aflrctiuiifi  of.  in  no^'-growibit  in  Lha  mediasti- 
num, 451.  45&. 

Fauvel,  1U5. 

Fenwlck,  SSI. 

ysTM,  In  anito  miliarjr  tubcrctUosi*.  GS4;  In  catarrhal 
pneiimoDis.  IW,  1U3,  80(J ;  trmttncnt  of,  In  orou|i- 
oiu  pncomcinla,  157  ;  in  fc'uigrrnK  of  tho  lung, 
420 :  In  bcmorrhaen  of  the  Inni^,  Stft ;  In  bypoii- 
tatic  pnjcc««T>  in  the  lungs  243;  in  n<-w-gru«1hs 
In  the  lEingt<.  4-iU  ;  In  pnenmiiniji  from  emboliacD, 
850;  in  pulmonary  comtumptton.  Ml,  WiT,  Btffi, 
586.  £99,  GIU. 

fcrer,  iniermlttmt,  %  oompUoation  Qt  oonpotu  pn«n- 
nionia,  119. 

Fincher.  41S. 

Fitnatr.  B5,  6H,  59.  G6,  lUT,  119,  119.  124.  12(1, 134,  139, 

ini. 

Flirtula  In  nnti  in  pulmonary  ponsumplion,  &5T. 

FcKni,  lniprr>iier,  in  the  ctioiotfy  of  pulmonary  coo- 
pumptiuii,  4."^,  402. 

Fiiniter,  ICT,  4^4. 

Foumet,  SUf'. 

Franlc,  Jtwcpli,  M,  17,  SO. 

Frinlt.  J.  P.,  10,  144,  ISS. 

Fiinicel,  B03,  <£». 

Fnintiel,  439, 

Franltua,  vocal,  in  the  phjilcol  examlnatinn  of  catar- 
rhal pnenmonia,  30V :  ofKroupous  pnir'amunia,  7tl ; 
of  eehinococCTii  ul  Ihf  InnjfH,  403  ;  of  hyimntBtii; 
pwccaaf  in  the  Iuubr,  iti ;  in  ni-vv-(fTowih»  In  Ihi- 
lim^K,  438,  441  :  in  new-gmwili-.  In  thu  mnllaji- 
tinum,  458,  436 ;  In  pulmonary  cmphyactoa,  386. 

Frcnnd,  85»,  4%. 

Frey,  S*),  843,  875. 

Friedlinder,  45,  46,  19S,  1!W,  207,  4*,  574,  Offf. 

Friedreich,  275,  469,  64<f. 

Froricp,  •Ifl9. 

Fueha.  3S5. 

FUrunctcfl  in  catarrhal  pnrnnionio.  211 ;  la  croujKnia 
pDeutnunla,  lUl. 

QAIKDXEa, 


Oalen,  477. 

liallic  acid  in  th«  tnmtmentof  hemorrhagea  of  the 

lunga,  318. 
Ci&inBCo,  41". 

fiaugroiiQ  of  Ihe  JLanffi  407;  hittory  ami 
lueiiiiuif,  4(17;  tUuiugv,  4Ut$;  iunuenve  ut  h;*, 
40» ;  of  a^e,  406 ;  varioua  catixcftur  (lAurigiu,  4U9 ; 
intemipciou  or  weoluies  of  the  t^luodourrent  in 
the  lungs  4UU;  cruupovii  piieutnonia,  4VU  ;  embal. 
isni,  411);  etnlwli  from  inicctiTC  (xinilent  unitrviv, 
41U;  ^luigrruc  from  (.icrforation  into  the  liioipi 
from  neighboring  port^,  411  ;  from  foreign  bo<lies 
411  ;  from  stagnunl  i.xjntcnta  of  a  cavity,  411  ; 
from  lowerinsj  of  the  general  ntitritlfo,  411 ;  from 
Injatj^  413 ;  italAulogUiil  muiiuiity,  4ia ;  the  cir- 
eumtrribed /iTtn  (>f  gangrene,  iM;  ita  nituntion, 
413;  tlie  e^i^c,  form,  nnrl  number,  413;  mode  of 
teooTcry,  113;  bronehitjii,  414;  tron.iition  of  elr- 
cumx-Tibed  to  the  dllTuaral  form,  414;  hemor- 
rhage, 414;  emboli  caiiKJng  metahtatie  abfioeiwnt. 
414;  ailections  of  the  plwra,  414;  Ihe  tttJfuM 
/arm,  4i5  :  ila  Rencral  iharoeteriiitiex,  416 ;  ti/mp. 
tnmnlologi/,  415;  the  fjiutnm,  411! ;  lu  amount, 
41b;  i>  charaoterislies  41fi:  chcniiral  r^•n^■ti.jn^ 
417;  mlcTOdcopic  appcarani-pn,  417 ;  viliriiniraimJ 
other  growtlui,  4ia;  mmHlitiun*  of  putrefnetiun, 
4r.l ;  thi'  mni!h,  4]!! ;  pnuition  of  the  pnlifnt,  410 ; 
hxrii"piyi(i«,  411);  (^mptoma  following  pleurisy 
ami  jineumouia,  430;  oonsequuneoht of  swul lowing 
the  imtrld  nia«aea,  4S0;  caUrrh  of  the  utomath, 
vuiiiitintr,  and  dlurrhcxn,  480 ;  fever,  4l»  ;  physical 
cxaniluitEiiTi,  4'*;  yroffrtiit  nf  the  illmiw,  430; 
the<liiru!K!  fonn.  442  ;  mmijUcnUi'nji  rinri  lermina- 
ttont,  -122;  hcniirtrhage,  4'.S;  pleuriHy,  4aS;  pnen- 
mothuraj,  442 ;  nijituro  tlimuitb  the  thoraeic  wall. 
4iH;  niu«><  uf  tlealh,  •123  ;  rnMs  of  iiniicrfect  re- 
covery, 448 ;  of  complete  ^^^Mvcr>•,  424 ;  proffnotb, 
444;  innuencc  of  age,  Li:i]Ktitul;un,  aiirl  vigor, 
431 ;  of  cansea  of  the  di>*a.-c,  424  :  iiitnat;(in  of  the 
discajie,  425:  Its  *ii:e,  425;  indnem-e  of  eoraplica- 
tiuns,  425 ;  illnnnnjilt,  .136  ;  from  purriit  biouchltl*, 
42fi:  from  BbM.'e~i<  of  iho  lung,  447;  frtvm  pyo- 
pneuniothiirat,  447  ;  Irtaimeni.  42S ;  pru])li!/liixla, 
42S ;  improvement  of  the  expoetorutjivn,  428 ;  vari- 
ous remedies,  43a;  inhnlatlonn,  429;  general 
treatment.  431 ;  ^ymplotnatie  treatment,  431 :  ut 
ha)mijpty!>if,  483:  of  catarrh  of  tlie  ntumacli, 
43S. 

Glani,  SG7. 

att»cH,  irritating  and  Irroiplrmble,  a*  caunoaof  byper- 
tenila  u(  the  lungs  ^i^. 

Oelgcl,  490. 

Cel.'Mler,  100. 

Gelat,  aiO, 

Oragnphlcal  inflnenoAa  In  the  etiology  of  palmonary 
consumptlou,  4'.K). 
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Gerhaidt,  72,  S46,  S47,  SU,  2SS,  356,  369,  3U2,  315, 
3S0, 336,  aao,  aUS,  884,  388,  404,  640- 

Oerliwh,  4H  601. 

GiUette,  186. 

Olsnds,  btoncbial,  affectipiu  of.  In  catarrhal  pneumo- 
nia, IBT ;  bronchial,  affections  of.  In  cronpoos 
pneomonla,  43 ;  branchial,  aflectloiu  of,  in  gan- 
grene of  the  lung,  416 ;  bronchial  and  lympha- 
tic, caaAua  degeneration  of,  in  the  etiology  of 
acute  mlUaty  tuberculoaifi,  617 ;  lymphatic,  their 
diseases  in  relation  to  scrofula  and  tabercoloeds, 
64U ;  affections  of  the  glands,  as  sequela)  of  catar- 
rhal pnenmnnia,  S16 ;  in  pulmonary  conxnmptioD, 
549 ;  parotid,  inflammation  of,  a  complication  of 
croupous  pneumonia,  133 ;  thyroid,  affection  of, 
in  new-growths  in  the  mediastinnm,  466. 

Ooedcn,  il8. 

Goitre  in  the  etiology  of  pulmonaiy  consumption,  607. 

Gordon,  445,  447,  465,  466. 

Granulation,  absence  of,  in  catarrhal  pneumonia, 
106. 

Graves,  .316,  319. 

Grieaingcr,  64.  62,  100, 181,  186. 

Grisolle,  18,  20,  23,  ."Jl,  82,  34,  61,  62,  64, 66,  67,  71, 78, 
89.  90,  104,  108, 116,  117,  121,  122,  138,  136, 138, 
ISO,  186,  138,  189,  140,  186,  574. 

Gubler,  89. 

Gnincan  dc  Mnssy,  363. 

Gums,  affections  of,  in  polmonaiy  oonnunption,  664. 

HzKOPTTSls,  initial.  In  tuberculosis,  666 ;  in  the  ad- 
vanced stages  of  tuberculosis,  601,  534,  698, 618, 
681. 

Hicmntox.vlon  in  the  diorrhcea  of  pulmonaiy  con- 
sumption, 018. 

HagcnbBch,  103. 

Hair,  affections  of,  in  pulmonary  oonsomption,  664. 

HalliT,  17. 

Bailer,  acid  elixir  of,  284. 

Hannover,  20, 

Hossc.  273,  274,  843,  436,  469. 

HiiiifT,  lis. 

ll.iiike,  ;W6,  400. 

Ikttle,  271. 

H-  aling  processes  in  tuberculosis,  682. 

Heart,  in  atrophy  of  the  lungs,  339 ;  changes  in.  In 
catarrhal  pneumonia,  2U2,  216;  affections  of, 
ill  orou()ouH  pneumonia,  4^J,  63;  affections  of, 
as  complications  of  croupous  pneumonia.  111 ; 
degeneration  of  muscular  tissue  of,  due  to  fever 
in  croupous  pneumonia.  156;  ininifnclcncy  of 
action  of.  in  <tou|X)us  pneumonia,  153, 157,  169 ; 
discaiw  of,  innueiicc  of,  in  prognosis  of  croupous 
pneumonia,  1 10 ;  the  heart  as  point  of  origin  of 
emboli  producing  imoumonia,  346;  diseases  of 
the  heart  as  causes  of  hyiienemin  of  the  lungs, 


869 ;  increased  action  of  tiie  heart  a  canaa  at  by- 
penamia  of,  Innga,  866;  want  of  pows  at,  a 
canie  of  hypost&Uc  prooeaaes  in  the  hug,  SR , 
aftecttona  of.  In  new-growths  in  the  mediu- 
tinum,  466 ;  diaeiifw  of.  In  the  etiology  U  pgl- 
monaiy  oonsomption,  507 ;  in  ^ympComaiokjc]'  of 
pulmonary  consumption,  648 ;  in  polmooaiy  eo- 
physcma,  963,  873,  380,  S8SL 

Heinje,  O.  O.,  102, 108. 

Helber,  449. 

Heller,  45,  115,  468. 

Hemoniiage,  In  croupous  pnenmonto,  80, 106;  infB- 
grene  of  the  lungs,  414,  419,  488. 

Hemorrhages  oftlie  Lnncat  389;  bOili- 
ography,  889 ;  kbttory,  39U ;  eOtOogv,  3S2 ;  taroB- 
chial  hemorrhages,  392 ;  vicattona  benKarhages, 
893;  hemorrhages  asKiciated  with  d{seaF».SB: 
influence  of  sex,  894 ;  of  age,  894 ;  bematrhagic 
infarctions,  296;  their  mode  of  formatiaD,S9&: 
metastatic  abscesses,  897;  their  siinatiua,  297; 
pulmonary  apoplexy,  896 ;  inflaence  of  an,  IV ; 
of  age,  898 ;  patholooloal  aitaUMny,  29$ ;  diaagcs 
four.d  after  bronchial  hemorrhage,  296 ;  a|i{Kar- 
anoe  of  the  bronchi,  290 ;  the  haiuoitliagie  in- 
farction, 399 ;  midoaoopical  appearanoea,  WO; 
after-changes  in  the  infarction,  300  ;  mctasiatic 
afaaoeaaea,  301 ;  pnlmonaiy  a^ioplexy,  SUl :  symp- 
tomatoloav,  802 ;  haemotypsia,  308 ;  the  dysinoei, 
804 ;  the  expectoration,  305 ;  symjitonu  of  pul- 
monary solidification,  806 :  the  fever,  906 :  symp- 
toms of  metastatic  inflammations  and  abaoesae^ 
306 ;  of  pulmonary  apoplexy,  307 ;  atiralitm,  ler- 
mtnation.  attd  utptia,  307;  dnration  of  brcB- 
chial  hemorrtnage,  307 ;  hemorrhage  as  a  cause  a 
a  result  of  phthisis,  307 ;  oonntc  and  terminatiaa 
of  a  hsemoptoic  infarction,  310 ;  of  metastatic  ab- 
scesses, 311 ;  of  pulmonary  apoplexy.  311 :  pnt- 
notit,  811 ;  of  bronchial  hemorrhage,  Sll ;  In- 
flnenoe  of  pulmonary  disease,  811 ;  heraotrfaagai 
in  connection  with  the  menstmal  flow,  311; 
hemorrhage  in  the  early  ^agc  of  tubeicu]<»i,  812: 
hemorrhagic  infarction,  318;  atagnomM.  312; 
differential  diagnoaea,  318;  heroorrhacic  infkio- 
tions,  316 ;  emboli  of  the  bronchial  arteric*.  316 ; 
metastatic  abeccaaes,  316;  pulmonary  apopleiy, 
816;  treatment,  816;  veneaecUon,  SIG;  prophy- 
laxis, 317 ;  preparations  of  iron,  317 ;  chalybeate 
waters,  317;  treatment  during  an  attack  of 
hsmoptysia,  318 ;  In  hemonhaglc  Infarctloa.  310; 
in  metastatic  abaceaKs,  880 ;  in  pstanooary  apo- 
plexy, 881. 

Hemorrhagic  infarctions,  their  method  of  develop- 
ment, 249. 

Hermann.  267, 

Herpes  in  catarrhal  pneumonia,  Sll;  in  ctoupoua 
pneumonia,  100,  148. 
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Hertj  on  anaBtnl*  of  th«  langs,  363 ;  on  ■teloctaalj'  <i 
tbe  lanir^  8S9 ;  on  atrophy  mnd  hypertrophy  of 
Um  luuipi,  887 ;  <m  gsoKiene  of  tbii  lanR,  4)7 ; 
«B  bdnarrbiisw  of  tha  Inngi,  S80 ;  oa  hyper- 
amia  and  csdema,  966;  on  now-growtha  In  ih« 
tnngB,  433;  on  ncw-growthii  in  the  mmlUfttinuRj. 
444;  on  parasite*  of  the  longs,  46S;  on  pul- 
iiiooai7  erophyHma,  844. 

Hcwhl,  374,  391. 

Bowitt,  Oraity,  331. 

BlppocnUMt,  G,  477. 

Hlr«!h.  la.  10.  17,  477,  488.  490,  BOB^  B07. 

Hlrt,  31.  4B0. 

Biatory  of  atelectaala,  SU ;  of  catarrlial  pnconioaU, 
1H3  ;  of  cnrnpooa  pneumonia,  4 ;  of  gangrene  of 
tho  langa,  407;  of  hemoirbago*  ot  the  long*, 
MO ;  of  hypontatlc  tmoetses  In  the  Inngs,  836 ; 
of  imenmonla  from  rmboUam,  315 ;  of  pulmonary 
coniiunption,  477 ;  of  pntmoaary  cmpliysema, 
S45;  of  tnberonloiiN  633. 

Boanenaaa  of  the  voloe  in  paltDonai^  ooDHunptloo, 
S«. 

Hoffmann,  Fnd.,  auT. 

Bopf,  394,  319. 

Bopiic-ik'ylcr,  100. 

Hurlln.  4tS. 

Hontnuuin.  447,  4S3,  4U. 

Mourniann,  339. 

Hneler,  IMS. 

HnfeluDrl,  11. 

Bufflanirn  emetic,  335. 

llappcrt.  90,  03. 

von  Hin*  Mapins  II.  17,  51,  72.  SMOi,  107,  IIU, 
113.  111..  11»,  13S,  r«,  180,  133,  \iSL 

BntcMnwii.  480. 

Boxhani,  144. 

Bydrupuricar  Jlom  In  pnlmonarj'  emphyaema,  383. 

Bydroih(ir»x  In  imlnwimrj'  cmphj  wma,  300,  .774,  ;J-S3. 

Uj'peminlu  aiul  C£ilrimB  of  the  Lung*, 
aiU  ;  ettntoup,  305 ;  inonsawd  heart  acUou,  865 ; 
inAuenrc  of  col  J  dnnk.%  806;  of  Cold  hatha,  SOS ; 
inOnenoG  of  Tarinu^  dlnpaiic^,  308;  of  coUl  air, 
S68;  of  the  Inhalation  uf  irritating  anil  im-«|ilr- 
ahle  ga>eJ>,  3li4 :  of  rarefactioii  of  thi;  air  Iji  ihi'  |iul- 
m<mar)*  alrooll.  30^:  of  acute  innaniroFitionx  of 
the  paTfiicbyms  of  the  lunir>s  1*W ;  of  ri>-w  iirtjwths 
309:  rt(  ociilcaiul  chrvnlt-  tMlwrniliwin,  Jtil);  rtj. 
ology  of  pajwive  or  ob«trui*tivp  hyp^rwmJa.  300: 
Innitnclpncy  of  the  niltnil  vnlvon,  300 ;  <1iwMC  nf 
tbe  aorllo  valven,  209;  i-umprifiwl'in  of  the  pij- 
mocary  veins  by  tunioni,  309 ;  inrrenaed  resirt- 
anoe  to  the  hrart's  vtinn,  30V ;  weakened  heart 
action,  Sflil :  txillioloal'-al  itnntumi/,  870 ;  the 
acute  coriifL-*f  inn.  !/70  :  tlm  chninif:  fonn,  370: 
the  general  characteristics,  27(3 ;  *j3U-niHitIon  of 
the  lung.  3T1 ;  hypoatatlo  congestion,  ^1 ;  bron 


chiUa,  371 ;  pulmonary  redemn,  27J ;  a  ramtt  of 
dmpay,  373 ;  lnier«titinl  (sdrina,  373 :  the  elasti- 
city of  the  lung,  378 ;  lu  color,  373 ,  the  amount 
of  fliiii]  Aiui  ica  oharnctorlctlcis  873 ;  eonditton  of 
the  bronchi,  374 ;  tbe  Bo-calied  brown  ioilnration. 
374  ;  hyix-rCrophy  of  the  inug<i,  374  i  ^umtilunKHul- 
O(7i/.370;  lnltialqrniptoDus370;  the<]yi'pnrL'D,377; 
reaultHOf  pbyaical  examiimtiun,  377  ;  later  general 
nymptiim.,,  377  ;  syniptoini  folluning  (cdciim,  378 ; 
phytieal  eraniinntion  in  hypoataaUaad  byiwatatic 
odcma,  378 ;  (Edema  a  result  at  a  watery  oonill- 
tion  of  tho  blood,  370;  the  eo^aUed  unfemlc 
■«thina,  879:  court  and  Urmlnatton,  3R1  ;  prog- 
no»lM,  3S3 ;  lUagmMU,  383 ;  inatmeni,  SS4  :  gene- 
ral meamrea,  9l^l ;  propbylactlca,  384 ;  passive 
hrpvnemla,  964;  acnto  hyperannia,  364;  ven«- 
aectJon,  SSB ;  promotjon  of  czpectorsUun,  3S5 ; 
derivation  to  the  akin.  Intestines,  and  Iddncyji, 
aSO  ;  digitalis.  886 ;  treatment  of  Irregularitieit  in 
the  imiplnitory  acta.  887  ;  of  chnjnio  pnwive  by- 
pcncmln  with  oodema,  SS7;  of  oDdema  fullowing 
cardiiie  Uliiea*u>,  3^. 

Byportrophy  of  the  langa,  aee  Atrophy  and  Hypertro- 
phy. 

Hypwtaaia  of  the  long^  371. 

Hj'poatallr  Proecaaes  In  the  Lunga,  330; 
biblloarriphv,  230;  hMorv,  330:  jxUliiigc nesis 
and  etloUtijjf,  2^10  ;  fll]ninuti[>n  In  the  pra|M<Hlng 
power  of  the  heart,  337  ;  prohmgcd  maintenani?e 
of  the  bficiy  in  »jne  poeitlon,  337 :  ojttcnt  of  the 
procFNi,  3;i7 ;  favuring  cniiKeit,  337 ;  position  of 
the  di<eaJ<%  yJ7  ;  the  r|<>e<lion  of  c.tWence  of  in 
nanmiation.  '.^<S ;  IntluerKV  of  various  (llseasea. 
339;  uf  uge.  '£n;  develupment  of  catarrhal  in- 
nammatitin  fmm  these  ccndlUons,  S30;  ^Hholn- 
gtml  aiinlnmy,  840;  sjileiiiiatJini,  340  ;  I  he  lin  in- 
ch!. 240  ;  serous  cITuaiviis  into  the  pleural  ca»  ity, 
34U:  cutnrrbol  pueuinnnii;  Innitmtion",  340; 
tympttimalolatis  aii-l  ilkxgiio»i»,  341  ;  general 
ByniptoiD!),  341 :  fever,  343 ;  lucal  symptoms. 
343  ;  teruihuti'in  In  rcKolutlon,  S-13  ;  symptomi"  if 
catarrhn.)  iini'iimonlii  tx>  pfnent,  343;  dmiitlim 
anit  proi/iiDflK,  343;  trralment,  343;  preventing 
force  I  if  gravitation  from  acting  In  one  ilirectinn, 
343:  ctimnltttifn  of  the  hearfs  nctlun,  343;  diet, 
344 :  exercise  of  the  respiratory  muacles,  844. 

Hyrtl.  65U. 

IrTsnn  !n  ernnp«')U'*  pneumoiila,  Ofi,  116. 

ImintTtnnnn,  115. 

InJumtlon.  slate-colored,  of  the  lungs  in  chronic  tn- 

bcitnilodJa,  073. 
Infarctions,  hernorrhiigir,  their  methods  of  develo|v 

nicnt.  340 :  ihi-ir  appcornni'c,  309. 
Innammatii ins.  acnte,  of  tho  imnnihyma  uf  the  lungs, 

)LB  catitwM  uf  hypensiinla,  SOU, 
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^nberitabOHjr  Id  the  etiology  of  rfdmaiMrr  eonnunp- 
tltm,4BiJ. 

Iiwclbatl  kt  ra<)erborn,  mineral  <nten  of.  In  pulmon- 
ary fX»a»iimpt!on,  flOO. 

bupcctloD  of  the  chdst.  In  the  dlafnoaU  of  catarrhal 
pneumonia,  HM,  SIT ;  in  croupiwa  poaumaala,  74 ; 
in  iiiitmouary  cmphyaema,  388. 

lutcrmitteut  torer  a  coropUoaUon  ot  eroopooa  Fa«a- 
moniv  119- 

iDlMttDM,  dUtuiteDoea  of.  In  aoBCe  mllUiry  tnbercn- 
lade  819;  diaeaaea  of,  aa  aaqnclBe  of  catarrhal 
pncnmooia,  Slfl ;  incTOnpous  pnoiunonio,  96 :  deri- 
vntion  to,  In  crtlema  cif  tiie  lun^.  SM ;  afIcction>^ 
of.  In  pulmoD«7  cmpli]r«eaiia,  874. 

Iodide  of  ponualam  in  acuto  miliar;  tabaragloda,  880. 

Ipecac  in  tlie  tmotniont  at  hcmorrhagea  of  the  Inogi, 
314 ;  of  lijrpo'*'^'*  ■»d  asilema  of  the  Inngi,  S8S. 

Iran,  In  the  propbylaxts  of  benunrhacea  ot  the  liing«, 
317 :  in  the  irmtiiicnt  of  cioapoui  pneamoiita, 
177  :  of  hemurrhugca  of  the  lunga,  318 ;  In  pul- 
monary fmphjKcma,  400. 

laaoiEsfwhu,  !J71. 

Irambcrt,  375,  STVs 

lachl  ai  a  Huiitory  reiort,  880. 

Jaccovd,  4fi6, 

Jaekwn,  347. 

Jncobi.  4DT. 

Jn<16.  13U,  111,  417,  418,  4%,  4S9,  470. 

Jubich,  -KW. 

Junncr,  -Mi,  3fi6. 

Jiin?.  327. 

Ji.itidt*,  •»<«. 

JucrKcnaen  uu  oatarrtaal  pneumonia,  183 ;  onemapotu 
pncntnonLo,  .3 ;  ou  liyfMistjitic  prooetfea  In  the 
Inn^s,  236  ;  on  pneumonia  from  »i»itwJlMw,  94s. 

Jonipor  in  piilmoaai)-  emphyaema,  40& 

KArucii,  40S,  4-IS. 

Kaupp,  !)U. 

Kidney  <li-«nw,  pneumonia  a  oom plication  of,  119. 

Kidneys  nlliTllona  uf.  In  amte  miliary  tnbiTcnloalii, 
G'.'l :  in  (Starrhal  pneumonia,  311 ;  in  doapoaa 
paeumonia,  97;  durivation  to,  In  (ndema  of  tbo 
lungii,  'iSB:  diwaaea  of,  in  pnlmonary  ooniminp- 
tlon,  559,  &81,  000  j  In  pulmonary  empbyaema, 
:i74. 

Kiwivch.  Ml. 

Klcb^  VM,  «01. 

Kiiili.371. 

Kliii-'c,  35(). 

K.K-li,  .1!lfi,ei!. 

KiK'hiT,  161. 

KohliT.  JMI.  an  430. 

K..stpr,  074. 

Kmblcr,  •m. 


Krunerla  tn  Hi*  dlmlmaot  polmoiuiyaMMHttl^ 

618. 
KQehcnBalMr,  4091 
Ktta^e9. 

LiEKSEc,  S.  U,  7S,  83,  84,  l»l  1»,  19&  Se.  S3,  Rl, 

373,  '/TT,  SSI),  ««,  SB.  3lX),  MB,  807, 3K.  340.  m, 

34fi,  set,  4UIS  4U.  47«.  4tf7.  600,  6M,  t8MIIN,« 

883,  «8e,  890,  (Rl.  ori. 
I^ambl.  4.''4. 
Langc.  8U9,  480. 
Laryngeal  lymptami  in  pnl— wij  oaoaaBvUaa,  M^ 

WO,  567.  BOB,  811. 
Uuyngitia  in  catairha)  puammmia.  toaataMMaf, Si 
Larynnuanupy  in  thediagBoaiaof  laijimal«»Wfc«l 

hemoRbasc  SIS. 
Larynx,  Menoata  ot,  a  mmiiiinatVtn  of « 

mooia,  SIS. 
Lanrence,  40S. 
Lead,   acetate  of,  in  gangrana  of 

cnlena  of  the  long,  S8T. 
Lebert,  3],  SO,  M,  57,  99,  88,  (TT,  1M,  100.  lOt,  iXk,  IH 

US.  9M,  278.  S79,  388.  Sn,  t94,  301^  «U  aCX  S^ 

880.  406,  409.  418,  417,  434,  437,  4311  417, 4M^  4K 

480.  tRl. 
LagmdKi  8S4. 

Lepiochrix  imlmonalla  in  gaognoe  of  tiM  teg,  4UL 
Lnray<rKtiulln,SSS. 
Lenckart,  4IIH. 
Lcndet.  61fi,  nil.  n3». 
Li-yden,  117,  118,  lid,  166,  410,  41 1,  4U.  417,  4Uk  4*, 

438,  429,  470. 
Lick,  63U. 
LiehiK,  101 

Liebmneixtcr,  Gfl,  «B,  103,  lOS,  1S4,  UB,  194, 11^  M. 
Llebt,  dL-fli'leni7  of.  In  the  otlotoKy  of  polnaaatye* 

sumption,  4!IS, 
Lime,  chlorinated.  In  gangTe>e  of  the  long,  -ttOt 
Lipmnnn.  300. 
LippaprioKe,  mineni  watan  of,  in  pnlnawfy  ^ 

munptlon,  GM,  808. 
Utamann,  469. 
Liver,  in  orutv  miliary  tnlMraaloaia,  OH  ;  la     '     '  ' 

pnennionLo,   903;    in  cronpona  pacnmaaiai  M: 

in  pulmuuary  cnmiamptiou,  S5(^  981,  800 ;  ia  p^ 

monary  emphyoema,  374. 
Lobolar  pocnnionia,  «ec  Catarrtial  FnamBofil^ 
Lombanl.  34S. 
Look,  Theodor,  68. 
ixxiU,  88.  845,  847,  SS3,  8e?,  479,  608,  OB, 

540.  B5S,  674,  B78,  57«.  see,  615. 
Lndwig,  99,  S9B. 

Ltuig,  aoinnB  of,  ita  deOnlHon,  649. 
Ltmgik   alwaaci  of.  tn   the  pragnoaH  d 

hemorrhage,  811. 
Loagt,  ounUlaatlon  of.   In  atnl^iiaali.  889:  •v*"'' 
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xatiun  of.  in  atclcctnxU.  3^;  cavldeR  In,  in  ca- 
tarrtuU  pceiunonUi.  197  ;  chongcH  in,  after  true  in- 
flaninuLlon  in  cauurhol  paounuinia,  146 ;  dMOgm  ' 
in,  bsfore  true  iDllainnvOion  in  caturrhul  pnea- 
monia.  195 ;  coUapae  of,  In  caburhal  pnenmoula,  { 
IW,  304 :  mnratiilaUou  or,  la  (llii«n<wlii  nf  oa- 
tDThsl  piirainirjnia,  317  i  pmpbfaonu  of,  in 
cuturhnl  piicum^mia,  ISM,  SOS;  ■Jleotloiu  of,  u 
Mquelui  tit  rtiCnrrh.kl  pHeumoiiiii,  316 ;  nlMCCM 
of,  in  erou[Hiua  pnenmonia,  1^;  drrhnsu  of, 
in  eroopoun  pneumunim  40 ;  ivmilt  of  vrunpoaa 
pacuDumla,  ViO ;  ijanBrenc  of,  a  result  uf  vruup- 
oofl  pni-amonia,  1S!4;  gan^nno  of,  a  nequcL  of 
cnratKitu  pneiununia,  IBS ;  CBdcioa  of,  in  croupotu 
neamonia,  171 ;  pu3gmie  of,  a  nciiuel  of  Liifiut> 
tion,  SG3  :  ttieir  mntlltlon  in  heniorrha^io  inforr- 
tifq),  SftS ;  acnte  indainmatioiui  of  the  parenchyma 
of,  as  caiun  of  birpcnetola,  968 ;  ooopresslon  of,  a 
canw  of  hypersmla,  2S8;  ■plsnliation  of.  Id 
lajperamia,  371 ;  cbangm  in.  In  pulmonary  eiu- 
phjvema,  SOd ;  cmlema  of.  La  puimoiiaiT  ompby- 
■ema,  S74 
Lmnhka,  481. 

MAOCoaniox,  601. 

Malaria,  a  compUcAtion  of  croupom  pncnmontn,  131. 

Malarial  affections  In  the  etiolagy  of  piUmooarj  con- 

mmptioa,  50G. 
Mant^-tus.  477,  OiS. 

M)uu,«ai. 

IlarL'k.349. 

Marrlnge  amoner  tbe  iirtHllnpaBed  to  polinonar;  c«m- 

■umpUun,  Wl. 
Uaitiii,  396,  487. 
Muaiiw,  ««. 
Meadea  in  tbe  ctiolo{^  of  pnlmdnar?  ootunmptioD, 

(KM. 
KfxArl,  fi60,  561,  J!61. 
If  embranw^  macotu,  in  tnbcrcntoaia,  061 ;  aorotUt  In 

Bcnie  miliary  tiibcrcnloria,  631. 
Mesdeliiiiohn,  3-111, 355. 
Ueningltln,  a  compUcalinti  of  eroopcns  punnmnnta, 

114;  a  coBittltcatlou  u(  pulmonary- eonKumiition, 

57B. 
Men!ranii;ion  In  tho  physical  eiatalnatiou  of  cruupoiu 

pntioinnnia,  7S. 
Mcrltel,  3i 

Motnliic  tlnklf  in  ptilraonary  cwnimiiiptinn,  543. 
UliLury  triilierclce  as  secondnTy  fi>nnalir)nn  in  piitnion- 

ary  confamption,  BTS ;  miliary  mberculoiiiR,  acute, 

a  oompUcation  of  catarrhal  pneomonla,  197. 
If  ohr,  446,  460. 

Voigagni,  aO,  18S,  US,  84S,  497,  623. 
Morgan,  433. 
Xorphlnc,  h)-poi1ennlc  oso  of,  in  pain  and  idccpicKg- 

neH  of  oroapoiis  pn^'umciniii,  IGS. 


Mortality,  rata  ot,  In  catarrhal  pneumonia,  921 ;  in 
cronpona  pnetunooia,  131,  178. 

Morton,  WIT,  4thi. 

UetiBg,  -il'i. 

Moaler,  llt>.  117,  118. 

Mrralin,  467. 

Mouth,  nlTwtlons  of,  in  polmonary  ronimmption,  668. 

Uai:in<>  in  expoctoruUoa  of  doapoaa  pnaumoBia,  88. 

Miirat,  446. 

Mnriate  of  ammonia  in  trcatinvnt  of  catarrhal  pneu- 
monia, 3Sti. 

Uarialk'  acid  in  tliu  trcntmcnt.  of  bypcmmia  and 
osdrina  of  the  lungs,  iM. 

Mnsdca,  changon  in,  in  ctcuikiua  pneumonia,  G3. 

Miuk,  in  i.'xliaiii)tlc>Q  of  tbe  heart  in  cruuiiuua  poen- 
nionia,  ITS :  in  thv  ttcatiucnt  of  h}iionemia  and 
cixlcma  ut  ihc  Inn^rs  'if^  387 ;  in  polnuraary  em- 
physeinn,  406. 

M)Trb  in  gaagreDC  of  ibo  lunft,  4^. 

Kaiui,  affectlona  of,  in  palmoojucy  oomnmption,  C63. 
Narcotioi  In  the  trtiatmi'nt  oC  hemorrbagni  of  the 

lonpi,  .318. 
Nnniwa  in  pulmonary  oonKbinpUon,  6&3. 
yi*rvoM,  pni-[iiaot;a«trlc,»ectiua  of,  caueijtgpacainoiua, 

\m. 

Servoat  tystem  In  acute  miliary  tlIbcrca]o«i^  634. 

Nerx'ouit  vymptunw  in  croupoas  pncomoaia,  Ul;  id 
tmlmonary  con&omptiotL,  660, 

NenbftiiiT,  97. 

Neuiinahr,  niinorai  walaiH  of,  in  puluiouar)'  oun^mup- 
tion,  m.  606, 

Nciiltfitnin.  417. 

Nemnnnn,  II, 

Kcir-Growlha  In  the  L>anga,  4,tS;  pnthotoai- 
eal  mtatumi/,  V13 :  flbmnialo,  4SI ;  lipomata,  434 ; 
encbondromo,  4m ;  rwltomn,  AlH;  rjhtii,  438; 
myxotna,  435 ;  Baroanui,  435 ;  o«t«o-8aroama,  435 ; 
cardnoina,  436;  vpitbelloma,  436;  ({rinpcnma- 
tology,  437:  tbo  dyepnttsa,  43S ;  thp  c«uirh,  4.38; 
the  size  of  the  tborax,  438;  pcrcuiuion,  -138 ;  tJie 
Tiical  frrmitiis,  43S ;  aaacullation,  438 ;  thi-  rvitpi- 
catioti.  4'iM:  cyanoala,  43U;  cBdema,  4HS;  the 
pnlic.  43y  ;  fcvor.  419:  conrao  of  tho  dinoaap,  with 
nymptonisof  phlhbl",  431);  annlt/nit  of  lAe  teveral 
s]/mi}tnmM^  4-iO  ;  prftffntMtiK^  4-12;  rUngnosiM,  443: 
tliffirnntinl  ilingnosl",  443  ;  treiument,  443. 

N«w-r«rou't1ia  In  the  Iflediaatliium, 
4-H;  (»Wi'/oj/rri/i'i.v.  4 11 ;  ntnkrgv.  -145;  ]Killi"lvgi- 
all  (iii'ilriiiii/,  445;  lym]ihadcnonmt«,  440;  lipo- 
mata. tlbromatn,  and  OKtcorimto,  44(1;  cy-if',  44^; 
caninomn,  447;  mrcoma,  417:  Kitimtion  r.f  (ha 
tumors,  '147 ;  thoir  Aw,  44^ ;  point*  of  origin  of 
mnlio^tlnal  tumors  418;  rr«iiltgof  prcMurc  448; 
metaitaarn,  45U  ;  *ymplomatolngti,  460  ;  the  raapi- 
ration,   4&U ;    paiu»,   450 ;    the  ooui;h,   451 ;    tbo 
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Toioe,  4fil ;  beiwl  srmptonu,  4S1 ;  naiUM,  451 : 
atrnnlXur}'  "jtDrtomr,  4S1 ;  podUon  of  the  pa- 
limla  V/l ;  bU  general  nppwantnfw,  451 ;  percua- 
■biD,  463;  tbe  vocal  (remltiu,  469;  the  hcwt 
■ooadi,  4Si ;  atialuff  of  th*  retfrat  iffmpiomM 
468 :  paint  1&  the  ohcst,  4Sa ;  the  dyipiKm,  453; 
baxl  fjrmptoow,  4M;  dy(phlleiJ^  4M;  kfloctloni 
of  Uw  nyo,  454;  the  pulw,  4S5;  tbo  heart.  4B5: 
OjranoaU  and  OKleoift,  455;  the  thyroid  Kland, 
4B&;  the  pkturmi  luiil  pcricanlial  cavitle*,  456 ;  Uu 
Tooal  fremitus  -use ;  duration,  mult,  andprogno- 
tlM,  466 ;  tUat/nunU,  457 ;  from  abaoaaa  of  tbe 
medUeWnnm.  467;  tmm  nneurienu,  466;  from 
perloanUal  effiuioiu,  468 ;  tn>m  Infllcntlon  ioUie 
lungi,  460;  tram  pleural  enuUtSoiu,  460;  diac- 
lUMls  of  tumors  of  the  pocterior  meillMtiniiin, 
400 ;  treatmttu,  400. 
Ton  Kietncyer,  F.,  53,  74,  ITl,  172,  173,  306,  308,  876, 

stKE,  ste,  ;;08,  U4i,  ^i,  aas,  363,  an,  8b>,  SS6,  saa, 

■105,  Blia,  634. 
NIemcjor,  Paul,  166. 

Kltfht-^weata  In  pultnoiuiry  conHaLtD|iliou,  &fi6* 
Koak,  407. 
Nuri<ing  In  Ihu  etlalDc;  of  pulmonar]'  consnoiptlon, 

4U.'L 
KuLritlun  In  the  treatment  of  catarrh  al  pneoraoola, 

S3t;  coDdltioD  uf,  in  croupoiia  pntninionia.  U; 

disturbance*  of,  in  pulinonaTT  cmphyaema,  38S. 
Nux  vomica  Iti  the  treatment  ot  palnumaiT  emph;- 

wms,  896. 

OniBSALznnnss,  mineral  walom  of,  in  pnlmooaiy 
conmimpLion,  fiOfl. 

0«:itp«tli)n  III  the  prophylaxis  of  pulmonary  cciuainp- 
tion,  mi. 

CEdinia  of  the  luagu,  see  Hyi>eriemla  and <i;doma. 

CEJema  tit  the  brain  In  croiipotw  pneumonia,  ITI ;  of 
the  hiDgx  In  chronic  tuberouli>»lii,  671  ;  of  the 
Iting  in  rnni|40Uti  pnenmonla.  171 ;  In  hypostatic 
proccsse*  in  the  lungs.  S42 ;  in  ncw-growtha  la 
thfl  UinKK,  -WB,  441  :  in.  new  Rrowttn  in  thff  medl- 
aniniim,  461,  459;  In  pnlmonary  eooBiimptlon, 
EG^;  ill  imlmonary  cmphyaema,  305,  374,  881. 

Ocsterlen,  *'!. 

Ogtton.  SU8. 

OU  of  tiirpuntino  In  the  t:rcatmvni  of  catarrbal  pneu- 
moola,  SW ;  inhulntlon  uf,  In  ciin^^nc  of  lung, 
430. 

Otmnls  KpinOii.1,  decoction  ut,  in  tbe  treatment  of  pnl- 
inonury  eniphyaimia.  495. 

Opiioiti'T,  arr.  a.-*.  2S7,  )i7,  aia.  a»9, 405,  tao. 

Origin  uf  tubercle,  644. 
Olt,  503. 

PioKiNo,  cold,  in  the  treatmsnt  of  catarrbal  paeo- 
monlit,  ^SK. 


Pa^teoatedMir,  &-.  46tt. 

Pain,  in  cronpona  paenmonla,  Tl,  168 ,  in 

of  the  lnxi£«,  46S ;  In  pnnunonia  from  emtio: 
1)67 ;   in  pnlmonaiy  aicuaiDptJaD,  (M,  M6,  SBt 
EM,  685. 

Palpation,  in  the  pb;Ki«ml  ——«--♦«—  at 

pnenmania.  Hit ;  of  vtutmnuM  r**— •~~**,  "9 ;  ti 
pnlmnnaiy  oaemaostk»,SM;  *t  pcdBaanyMk- 
lihjaeiDa,  SSeb 

Fanom,  100,  S46,  VS. 

Paraceoteida  at  the  pGncanlinm,  ohb  of,  UI. 

Faraoonteda  thoiaoi*  in  tho  dia(aa«is  ot  pliartllo 
eSoaion  oompHcating  oroupoiu  paeaman^  IM 

Par»alt«a  of  lb*  l>aB([ai  46if ;  Axnut.  Fau 
ams,  *6± ;  tAe  edUnooocma,  JUS ;  ivawlMMM- 
ooy,  46j ;  Influenee  of  th«  aixe  of  tbe  c}*b^  m 
tho  oooeh,  463;    pain,  401;    the  dyapoixa.  M 
emaciation,  468 ;   diiitentioo  of  the  thorax.  4S 
percoaaioa  aoonila,  463 ;  the  vocal  fmnltiu,  M 
the  reapiimtory  aoniMU,  4A3;  caplanalloo  ot  the 
aymptonu,  464;  dtafftualM,  464;   fmm  pleonlte 
cRudon,  464;    from  phthiaU,  466;    tt«B  >•■- 
growtiu.  466;  ceuru  ofiM  itttam,  4G6;  praf- 
noafj,  467;  M«  itronguiut  Urngtaagutttou,  MR; 
Iti  Keneral  otaaractariMica,  481;   UU  cyaitMrcM 
BtUulota,  468;  TBOXZABUt  FahABlXM,  406;  ib 
avtrgWiu,  468;  aarotmc,  400;  oidtmm  ntttmit 
and  Upi€>tkrtx  putmonaUt,  470. 

Faient-Puchatelct.  90. 

Barodd  Kland,  ioilamniatioa  of,  a  compUottiaa  tt 
croupcioB  pneumonia,  ISS. 

Paateor,  418. 

ratbaf;cni»is  of  hypoatatio  praoeaaesbi  the  toaga,  W; 
of  pueumonia  from  etoboUam,  945. 

Fathalagy  of  acnto  miliary  tnbercoloda,  fitt ;  o(  aas- 
mia  of  the  Innga,  964;  of  atateetaaia,  3M,  of 
atrophy  of  tbe  luniia,  8S8;  uf  catarTh*kl  i«eu- 
inonia,  100;  of  oronpooa  pneninonia,  !ki;  of  gao- 
greoe  of  the  limg,  418:  o(  bomorrbagaa  of  the 
lunsa,  S98;  of  hypvnemia  and  oBdcna  uf  tbt 
Innga,  ?TD ;  of  hypoctatlc  imwaacs  In  lb*  Inaoik 
S^IO ;  of  neir-grawtha  in  tha  lanji^  4SSX ;  c(  jam- 
growths  in  the  mcdiaatlnnm,  446:  of  laMUBaala 
from  emboUam,  8S1 ;  of  puhnonaiy  oonaampika. 
6US ;  of  pnlmonaiT  erapbyeema,  3b6L 

Pnyet,  991. 

Penioldt.  951.  S54,  965,  KM,  Kit,  800,  Sit,  SM. 

PcrcuKlon  In  aimte  miliar;  toberailorfa,  OM  ;  in  air 
iKitaaia,  839 ;  In  atrophy  o(  the  tongi,  841  :  ta 
oalarrbal  pneumonia,  90B ;  la  croapooc  para 
monla,  7B  ;  after  the  third  day  In  cronpooa  poao- 
monia,  36  ;  in  eohiiiocoocit*  of  the  tonga,  4118 ;  la 
gangrene  of  tho  Inng,  490:  In  the  pby>tcal  ex- 
unlaatlon  in  hemonhagea  at  the  liinira,  304  :  in 
bypWBBila  of  the  tonga,  977  ;  In  bypoMalio  iKv- 
oamm  in  the  langa,  943  :  in  new-growtha  In  ike 
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Imgi^  M,  441 ;  In  nrw-ero«-th>  tn  thp  mnlSiW' 
ttnam,  453 ;  in  piilmonHry  a)Dnun|>U<m,  484, 
5S4,  5S6,  &67  :  in  pulmonur  empHyietna,  SM, 
88T. 

Farlcudinm,  diiicafieii  of,  camplicatln^  cktarrbiU  pnmi- 
monbi,  215;  coiniiticatlDg  croupou-  iinuiitnijuiu, 
43,  113;  diwiuo  ft  the  poricardium  In  luyv- 
^rowtha  In  tho  mitiiattlnum,  4G6. 

Peticardilin  a  compUcmtion  of  iiuiiuoiiBry  conjnimti- 
Uoii,  570. 

ppritucctim,  nffeiMlonii  of.  In  cnmpou*  pneumonia,  48. 

Pehtanliis.  a  rooipllcatlon  of  piiljuunary  consump- 
tion, i-B,  S7a 

Purl,  !lt(l>. 

Peru,  4.'!fl. 

FernMO)ren>t«  u(  potaab,  Inbalatloa  of.  In  gnngrene  at 
tbo  lung,  4-'X). 

PcrKpVratiun  In  nci^te  mitlaiy  tiib«nntlu«lA,  GSO,  G9I; 
in  putoinnary  ci:mAnni|iMi>n,  5^2,  Sfid. 

fertatti*  In  tbc  uttuLoirj  vt  pulmonary  connunptioD. 
KM. 

PetccbijB  In  catanba]  pneumoDia,  $1 1. 

Pcier,  31 U. 

Pfoilmlfkcr,  »1. 

Pharj-nx,  affcct.oiM  ot.  In  pnlmonary  oonsamptton, 
Mi. 

Pho-jihorlc  acid  In  the  treatment  nf  hyixinemla  and 
a»](-iua  of  chi;  Ituig^v  284. 

FhthUln,  ItM  AlB^gnwOA  trnm  ochinocopui  of  lli<?  Inn^T^ 
485;  it«iji«(mu»l!i  frvim  n<(«"-i,Tuwth"  in  the  Inng^ 
443;  a  rfnlt  of  croiipoUH  pncnuionla,  •!!>,  ISl. 

Phy^"icnl  examlnaUon  In  ocnto  miliary  ttibeivnki».in, 
fi*£1 ;  In  ataloctadM.  ^'S3;  In  calarrhiC  pnt^urnonta, 
806;  in  cronpons  pncitmonlii,  8.1, 7-1 ;  in  ennureno 
of  tho  lanjjc,  42i";  fn  homfjirhaL^ri-A  of  thi/ iTmtfM, 
S04 ;  In  hypeni-mla  tif  ihc  lnni{»,  377  ;  in  liyjxista- 
tlopruacnn  In  ibt!  lunxt,  2IS;  in  p&rjaites  u(  tho 
longs,  463;  in  pneuuiunia  from  embolism,  25T; 
In  polni'in.iry  cmphyseTna,  31*3. 

Piffmcrnt  in  atruphy  of  the  innir^  '^t. 

Piarry.  &%  «»!,  a'17.  2  S.  2-11,  aJi  53H. 

Pttyria=U  Ycraicoltr  it:  pulmonary  cunsnnipclon,  5fl2, 

Ple«,  443. 

Pleura,  B(tccUon«  of,  In  catarrhnl  pneumonia,  197 ; 
pli!uri>Tr.  a  conipli«iti<>n  of  catairhiil  pnnimnnia, 
S13;  affrctlons  of  the  plcnra  in  rnni|3on*4  pni-n- 
monla,  42,  87, 108  ;  pleuri;iy  »-iUi  effnuton.  U»  liins- 
n<Mi<  from  <>chin>icoeiru«  of  the  liin.?«,  4IH :  utti-c- 
tion»<il  the  pli'uia  in  Rani^Tuni*  of  the  lnn(t,  414, 
432 ;  uffuslonn  Into  the  cu»Uj  of  the.  In  h}^l<^«tntic 
proenacD  tn  the  lungs,  34(1 ;  plcuriay,  ItH  (liffprvn- 
tlal  dtagnnnlK  from  ncir-erowthil  In  the  lung*,  413 ; 
diaeaae  of  the  flimni  In  ncw-CT"wth»  fn  the  mcdi- 
Mtlnnm,  4.15;  nlTccti*jii«i  of  tho,  in  piiinimonla 
from  rmh^jlUin.  ^i2.  iir>-1;  pU'iirlay  In  the  etlolit^ 
of  polnionary  ei3nBLi.mptlun,  5*Ki ;  in  the  prugnosia 
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of  p'llmonary  conamnptlaci,  SOS ;  a  complication 
uf  p  iluiouar>-  «un.'>-niupWt'n,  6(4 ;  plouriay  Id  tutwr- 
cuIct'Ik,  KS. 

PnenmuRBatric  nervm,  pnenmonJA  foUoaring  aaction 
of  tbc,  lUiJ. 

Pueiinioiila,  ralarrhal,  IK):  xynonyins 
IN!;  bViUaijratifi!/,  Wi:  MiUiru,  18S;  elMouy, 
l«i(i;  lu  aULaiiL-u  with  the  etiology  of  catarrhal 
In-onchlciH,  lb7  ;  ita  fr*Hiiu'n4.7  aftvf  diaeama  attio- 
ciutec]  with  catarrh,  1K7 ;  tba  predlipoalngehTOalo 
dieeanea,  188;  pndijpoitog  kioal  dlaeaae*,  186; 
infiucnco  of  ag^  ISS;  Infloence  of  aex,  180;  of 
c<jri»titat(«n,  IbU;  of  ext<-rnal  lll(1tlL■nc<^^  18U;  of 
Bcasana,  lUO ;  intlucnoe  of  HL'mn;;"niontA  in  tho 
walln  uf  the  thora.T,  litO ;  iiUlueEKi*  uf  catching 
cold,  im :  patholfigy.  III*) :  itrmptomnlologv, 
courM  of  IA«  dbMiM  In  aeiterfU,  190 ;  tiie  two 
furma  of  the  dlKcaM',  190;  orjf^ln  of  the  acute 
form,  1110  ;  it»  •ymptonin,  191  ;  tht>  chronic  form, 
192;  it*  nvmptiimm  ll>4:  the  lilfrain  in  adult*, 
IB^J;  a  coniplicutlon  nf  dlphihorlu,  1113;  Intlnenco 
of  prtvluBs  mate  of  hoaltli,  HO ;  the  no-railed  p.i»- 
k1vc>  jnliltrailon-'s  l!H;  tho  trnuinatle  furaii>,  194; 
anahiml'-al  r/tiingft,  IW;  the  bronchlfli  fatairh, 
iy4  ;  <.-hnn^<?s  in  thu  Innt^fi  lieforo  the  (.imilition  of 
true  intlammiitiun.  U15  ;  colla[Me  of  the  liitip,  IHfi; 
ila  extent,  IIG ;  mewle  uf  prugrcMi,  Itirt ;  omphy- 
Kerna  uHn  iMnipiif»tt<iri.  1116  ;  e'han^(»fl  In  the  ]u»gH 
art<T  th<»  ninilition  uf  tmo  tntlntnmatinn,  IIW; 
infiltrations  ll**';  the  nhmfnuo  of  ^anolation, 
11)6;  0(*nilitit>n  of  iho  po-^  txuJevl,  IHG:  ronriiLion 
of  the  M'ut  nf  the  InflltTutinn,  IIK;  furmnilim  of 
eavitii-<,  197;  affections  of  tho  pleunc.  1117;  thu 
bronchial  i^lund.^^  197  :  rofnpitiil;iHf>n  <*f  th*?  ana* 
tnniicai  chonsrov  H*7 :  a<:utv  miliary  tiilM'r«iilo- 
bI»  im  a  pomplloatlon,  IST;  tho  form  of  pneumo- 
nia after  roctluu  of  the  pneuinogu.'itrlc  ncrvoA, 
11**;  itH  ilP!*orlption,  198;  viows  na  to  its  pathot- 
(ipy„  I'W;  it!>  mode  of  rogreswun,  199  ;  niuUuiuiof 
die  mfrnjjtmnJt^  SOU;  the  trmporaturo,  200;  want 
of  regiiLir  ty|»B  of  fever,  800  ;  heiphtn  of  lein|K-*ra- 
Inm,  ;^1C1';  i^tato  uf  tho  circulation,  ;i01 ;  quality 
of  the  pnlMv  SOS  ;  chanRiw  In  the  heart,  30*2 ;  tho 
roiatinnH  of  tlswne  metamorphwili,  9.13 ;  tho  appe- 
tite. SfW:  diarrhtr-jv,  303;  tho  Bpliwn  and  liver, 
sen  ;  cx>lln4>-o  of  the  lung,  204 ;  ita  mode  of  occnr- 
rencr.  S()4:  i-nllap«e  in  iMilated  portioDi,  305:  the 
qne^tlun  of  ofillapMS  a-t  being  eivrntlal  to  the  licvel- 
opinent  of  rjitarrhni  pnenmonio,  200;  emphysema, 
2UB ;  re^Otfl  of  phy^ieal  examination,  308  ;  Inffpeo- 
tlnn,  ;2U8:  palpaLloa,  3tKI;  frumitnn,  900 ;  percna- 
bIod,  209;  auKCiiltatlnn,  310;  the  exanthemaCa, 
Sll  ;  Hlbucnlnuria,  211  ;  numn  vuIiie,  311  ;  limln 
pj-mptomis  311 ;  comjyW'tiiUmu  and  atquetir^  212  ; 
bronchltm,  313;  plcnriny,  SIT;  i«eni»<l«  of  the 
larynx,  2111 ;  tuberc-utoalB,  315 ;  crou|iuu«  pneuTuo* 
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nta,  215 :  pnenmothonx,  21S ;  dlMues  of  the  peri- 
I'ttrdioin  and  cndocardiam,  216 ;  the  chronic  pncn- 
mouiw  u  aetiaelit!,  210 ;  bronchiuctasia  and  em- 
phydeuu^  210 ;  pleuritic  adhesions,  21C :  tubcrcu:o- 
sU&nd  nchitiK,  216;  intestinal  dlscaiie,  216;  lat«r 
volnenbiUty  of  the  lungs,  816;  the  heart,  216; 
glandular  aSectlone,  216;  diagnobis,  216;  tbeux-{ 
ktenoe  of  catarrh,  210 ;  consolidation  of  the  Iimi;, 
317 ;  the  vocal  fremiuiB,  SIT ;  inopcction  of  the  : 
cheot,  317 ;  aggravation  of  the  gvucral  aymptonu, 
SIT ;  the  non-typical  character  of  the  fever.  217 ; 
the  indcflnite  limitation  of  the  diaeaar,  317 ;  dif- 
ferential diogiioids  between  coUa|<i«  and  catarrhal 
pneumonia,  318 ;  between  catarrhal  and  croupous 
pneomonia,  219;  acute  miliary  tnbereuloBis,  219; 
duroUuit,  230 ;  time  of  death,  220 ;  prognueis, 
321 ;  the  rate  of  mortality,  231 ;  inlluenco  of  age, 
322 ;  ojctcnt  of  the  pneumonic  procesii,  322 ;  pow- 
ers of  rexistancc  of  the  patieut,  S2S ;  other  influ- 
ences, 233;  trfilmeni,  32'];  i>rO|>h>'lftctic  mea»- 
ureis  22T ;  against  catorrhx,  £37 ;  the  u«e  of  baths 
337;  the  dicsn,  33S;  the  prevention  of  coUapxo, 
328 ;  fresh  air,  228 ;  in  the  ncute  stage,  328 ;  in 
the  chronic  forms  of  the  discaw,  32S ;  moisture  of 
the  air,  239 ;  the  uw  uf  muriate  of  ammonia,  tSiO; 
of  carbonate  uf  Boda,  3-30 ;  of  oil  of  turpentine, 
230 ;  the  use  of  baths  2J1 ;  affusion  over  region 
of  the  modnlla  dblongata  to  proilucc  IncrcoiKHl 
rRS|ih«tory  efforts,  2;)1 ;  the  lu*  of  cold  imuks, 
S-'S ;  treatment  of  the  diminution  uf  the  cough. 
232 :  emetics,  3'£j ;  the  use  of  apumorphine,  333 ; 
tartar  emetic,  33S;  quinine  and  sthnul»ntr,  333; 
nutrition,  2^ ;  former  mcthwls  of  treatment,  2^ : 
treatment  of  the  laryngitis,  334 ;  residence  in  the 
conntry  after  recovery.  335. 
Pneiimouia,  Croopoua,  3:  bMlngiapUn, 
3 ;  ItMorv,  4 ;  ftiolngy,  12 ;  iti-  proportion  to  othor 
diseoKCS,  13;  inftutMiru  of  climate,  13:  g<vi<rra|>liii;  I 
dii^tributiun,  13 ;  the  scosun  of  the  year,  13 ;  in- 
fluence uf  an  insular  or  contin<'nt.-iI  climate,  M : 
iniluence  of  elevation.  10 ;  ban)metrio  pressure, 
IB  :  tcmiierattire,  17;  nioiKturo  of  the  nir,  17;  in- 
fluence of  soil.  18  :  co»finem**nt  in  buildings,  18 ; 
inrtueuee  of  nex.  20 :  of  ng",  23 ;  of  constitution, 
35;  abortion  following  the  dlticaK'.  25;  influence 
of  jireviiius  ntbicks,  20 ;  of  iottiul  position,  30 ;  the 
dinetu^o  among  the  lower  anim.ilK,  37  ;  question  of 
epidemic  occurrence  of  the  disease,  37 :  the  an-  i 
uual  recu'Ti'nre  of  the  disease,  38 ;  comiKirison  of 
other  diM'ttscR  in  (Kiint  of  time.  2S:  cMiiinir  , 
cauw-R.  .%;  traumatic  canses,  SO:  chilling  of  the 
body,  31 ;  inhalation  of  dust,  .31 ;  p'tifiolngi/.  Si: 
general  conrMO  of  the  diwa-x-,  32;  mode  of  in- 
vasion, 33  ;  duration  of  the  disease.  .33  ;  the  pro- 
dromuttt,  34:  phyi-icnl  >.ign»  in  lirst  stage,  .'5: 
tnuperuturi',  in  flrst  ntagc.  '5 :  pidi-e  ami  respira- 


tion, 36;  ooDdition  of  the  akin,  35;  the  oooffh, 
86  ;  the  sputa,  36  ;  the  nrine,  36 :  percawion  acd 
aoacultaUon  on  and  after  the  third  day.  .IK; 
abatement  of  symptoms  at  end  uf  the  firiit  were 
87;  criaia,  37;  lysis,  88;  mode  of  death.  >; 
otUUnt  (tfthe  morbid  anaUrmy,  40 ;  tkejlnt  ttngt  : 
inflmnmatory  engoraenieitL,  41 ;  Ue  nrond  uast . 
hepataation,  41 ;  the  thlra  »tage  :  fmruUnt  inju- 
trtttion,  4S;  affectloas  of  the  pleunt,  42;  of  the 
pericar.llum,  43;  of  the  pcritoneam,  4:i ;  of  the 
bronchial  glandi,  48;  of  the  bronchi,  43;  of  the 
heart,  43 ;  changea  in  the  stage  of  inflamnuitoiy 
engorgement,  43;  In  that  uf  red  bepaliutivr, 
43 ;  source  of  the  exudation,  44 ;  diango*  in  tlic 
stage  of  purulent  intUtration,  47 ;  cannuioo  uf  the 
exudation,  49 :  variations  in  the  form  of  the  pneu- 
monia, 60 ;  voriatjons  in  the  site  of  the  discav, 
60 ;  in  the  disea.<e  in  childhood,  51 ;  an-tlirtit  of 
tke  tndividiial  tymjxonu,  62 :  ckmnologf,  5! : 
Qse  of  the  thermometer.  6-3 ;  the  chill,  53 ;  nx-icuu- 
ing  the  days  of  the  disease,  63 ;  fixing  the  timr 
of  defervescence,  63 ;  critical  days,  54 ;  :be 
fever,  65;  Itmperature,  65;  general  ty]>e.  5S: 
during  the  fonuing  stage,  60 ;  at  the  height  «f  the 
dii>easc,  57 ;  inflnence  uf  locality  (A  the  disi-av, 
57 :  influence  of  age,  57 ;  of  sex.  Si :  dcviaiion. 
from  regular  curve,  67 ;  the  quality  of  the  fi-vi-r. 
5S ;  influence  of  treatment  upon  the  u-min  ratmv, 
68 ;  the  stage  of  defervescencn,  69 ;  »i/nii>lomt  </ 
the  cirt'ulatlon,  61 :  the  pulw,  01 ;  dicrutidn,  K>: 
the  heart,  63;  collapse,  OS ;  the  inid  d  chilL  6S ; 
sweating,  G6 ;  the  respiration.  67:  relative  frciara- 
cy  of  pul^e  and  respiration,  07 ;  ty|>e  of  the  t>-«pin- 
tion.  69:  position  of  the  patieut,  liO:  the  aM:;;h, 
09:  ihei>ain,71 ;  poinonthenon-inflADiedsiik,?:: 
t:ie  sense  of  oppression,  73  ;  the  relations  uf  ibe 
pain  to  the  cough,  73 :  p/tylcat  AninUiuiMdii,  74: 
iiiKiKrWin^  74 ;  cyanosis,  74 ;  acceleration  of  the 
breathing,  74 ;  dUfcrcuiHj  in  motion  of  the  sides 
of  the  ch(9.t,  74 ;  meiuuraUon,  75 ;  palpattoK,  75 ; 
pal|>atory  peivussion.  75 ;  the  vocal  fremitoa.  7i>; 
perrvMlon,  78 :  variatiuns  in  the  tone.  7S :  Wil- 
liams's trachenl  tone,  79;  rules  for  perciuuon, 
80 :  methisis  of  peri^ns'-ioo,  1^ ;  a^tculiattun.Si: 
the  crepitant  rile,  82;  Its  occurrence  in  otbiT 
diseases.  Si :  its  frequency  in  pneunicrJa.  M : 
the  rUe  redux,  84:  iu  duratloa,  tS;  signs  before 
the  pneumonia  has  reachetl  the  surface  of  the 
lung,  85 ;  their  caused,  85 :  blowing  r»{iiiatiuD  Jid 
bronchophony,  85 ;  intcn.-iity  of  the  riles,  86 ;  oases 
which  seem  to  indicate  inliltratioii  on  the  hitheno 
sound  side,  86 ;  points  in  diagnosis,  87 :  signi  uf 
pleuritis  occurring  in  the  disease,  87 ;  the  rs)>iv- 
toratlon,  S8 ;  its  characteristics,  88 ;  the  manne, 
88;  the  red  blood-corposdoa,  68;  casta  of  the 
bronchi,  89 ;  pus-oorpuaules,  89 ;  epitheUal  cells 
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69 ;  chemloftl  luitlyiilii  of  the  xpiituni,  90 ;  pn- 
■mee  of  mgAt.  80 ;  of  bn«  pismrnt.  Ml ;  time  ol 
ftrat  appmnmcc  of  ihd  expectcniflon,  W;  it» 
qiuntity,  W  ;  tu  kbwncc,  00 ;  ex[ie<.-toraUon  with 
mccnal  huniurrhacc  00 :  Affvco  tirotluct'd  bj' 
(nlemm  of  the  Inngs,  91 ;  the  ceaMng  of  eipccto- 
ration  lit  approach  of  lU-ath,  Ul :  om^Ution 
of  nutriUno,  St ;  examtnatlon  uf  nicr<igi>a- 
o<u  cbanicea  In  the  Ixk1.v,  Sti ;  dtKbarKe  of 
carbonic  adil,  !M;  rartnmorphoaU  oC  tho  Inor- 
puilc  mattiTx,  in :  Influence  of  tuctal  poidUon 
anil  r«?cup»Uon  upon  rcnowlns  work,  IH ;  tirgtinn 
r^  dii/i'itii*!*.,  9i  ;  anurrxio,  ft] ;  vomiting,  M  : 
Its  cauM'it,  llfi ;  ron4etpLition»  IK;  dijurrhfi^a,  OC; 
tho  ton);uo,OG;  th«  ttouuich  and  lotcntlncii,  on ; 
tlve  Kvrr.  06;  Ihu  spl.vn.  Ofl;  the  kMnfj-n,  07; 
the  nrinr,  VI ;  iibuormal  iinlkituMC*  In  tbu  urine, 
9U;  eiiHtllUoii  uf  Mr  4liM,  ctutjiHint,  IW  ;  hurjio 
faclaliB,  100 :  ita  frcttiii*nit)-,  100 ;  its  pmfrniMLlc 
valne,  lOU:  fnninrlcg,  !U1  ;  i^nfrTPiicuf  tho  i>lcin, 
101 ;  verrlititl  itiiii  nrrenut  ti/miiiomn.  101  ;  their 
canaea,  101 ;  tho  fcviT.  101  ;  lt«  spwial  charartw, 
lOS ;  Influonce  of  the  alt«  of  tho  pni-unumhi^  1U2 ; 
Inflnrnce  uf  mp',  ini;  of  ali-nhutiiiin,  I0^(;  yf 
anemia  ami  debillutinif  lrealin(.iit,  101:  Kj-mp- 
imm  in  Intollectnal  pcrxons  lO-l :  Inral  alTL'cliun« 
of  ths  brain,  105;  blii>ul  inht  hetnoirhnutii,  lOG; 
changcA  in  the  bItKMl.  11N1 ;  variouii  heinurrhiigf^, 
106;  compUt-ntiinm,  iniS;  Uilunui-o  of  wKaU  *\\l- 
feronces  107;  influence  nf  h'^plul  ri'ndltion^ 
108;  affccliiin*  of  tho  ronplniUiry  and  diailnt'iry 
OTXuu.  104;  pknrt'Y  with  cfTiii'lon,  108; 
it*  influonue  nitun  the  pnfiini'>nlA,  KID;  itK 
dlagiuiBlK,  100;  by  pamcrnt<-'<is  lUll;  inDiifnci- 
of  plcoriv  nfion  (he  niKrluhl^,  110;  mtarrh 
of  the  amallcr  bronchi.  110;  eui)ihyf>pma,  HI: 
heart  compUcatiuns.  Ill  ;  valvtdnr  afTt-ninni), 
11 J;  acute  heart  dlMiLM5Fi,  Hi;  rhninir'  heart 
dMriMws  ItS:  pericanlitiK,  IIS:  ita  m<xlo  of  arj- 
Hin,  113:  tapplnR  the  ppricanlliim,  113:  enilo- 
cmnlitisll-l;  valvntar  insiilflflemy nml  dcfronorn- 
liana  of  tlio  KUbntann-  of  the  hcwrt,  lU:  mcnin- 
iriti*!  11-1:  inftivtlouA  Tni^nin^iti^  IIA;  Itx  reiEuIt. 
116;  Ictenw,  IIB;  itj*  lnip<irt«nre  in  pn^gn'^l", 
116;  ita  anstomiail  cau»>e,  117  :  itinReritiu  ^ymp- 
tain«  due  to  letoro-s  117;  the  epidrniif'  "  bi]Hmt* 
pnonraonla,"  U8;  pnrnmonia  a  pnmriH>i>Hf>n  r>f 
Uilnoy  difCSM.'!),  HO;  rhrURmrtlirllia  iwulu,  110; 
Intrrmitlcnt  fevt-n  110;  pneNmoTilanmniiijilninJi- 
arda,  11'.);  it*  rarirtirn.  liy;  pnrurntmin  romiili- 
i-ated  by  malaria,  lit ;  it»  two  fnmw,  IJl :  in- 
nHmmatlon  of  thc>  iiarnlid  inland,  Vi2\  tUffrrent 
Jnmu  of  ptunimimhr,  143:  nb<irtivi;  f.irni"  "t 
pDoamonia,  133;  t>7ihnld  rn''nnH>niii,  134:  iu> 
chamrtvrlrtlm,  134 ;  the  m-rftiml  f<inn  of  pnou- 
monla.  ISS;  rttapten  iif  iiurntiumln.  I'JO:  lenat- 


HuUoiu,  136;  abnws  of  the  lnn(c.  IXi;  it*  eti- 
ology, 136 ;  Ita  i>it«,  117  ;  diagnuidv  137  :  rharac- 
(criatioa  of  the  expectoration,  1S7  ;  tho  rauits  uf 
abwc*,  I«S;  (lanKrene  of  the  lungs  ISB;  ha 
cttolofry,  ld8 ;  gononal  chanctoristics,  130 ;  Ibt 
Ksulta,  litO ;  pbtbiiila  and  cirrboalN  laU ;  attolanrt 
130;  mvt'talUi/  ia  aroupoiu  piuumonia,  181  j 
dilTli-ully  uf  arriving;  at  juft  concliulons  181 ; 
TarioOA  aiatisticft,  l't3 ;  general  cstimal^*,  )<1-1 ; 
dkignotU,  1!U,  lu  difliciiltiex,  135;  dltleren- 
tial  dtognOKiis  )3fl;  firognvti;  iZti;  indurniv 
of  ase,  lift*;  fmm  childhood  to  puberty,  138; 
tho  age  of  rigor,  130':  the  age  of  dec-line, 
HO;  inliuonco  of  tex,  1-tO  ;  of  pregnancy,  llii; 
intluioice  of  compUcailons,  1*);  heart  dlstNue, 
14C;  aeverity  of  the  c|>ldcmio.  Ill;  rchiiitlng 
power  of  the  patient,  U'i ;  extent  of  the  dlceoM, 
148;  the  fever,  142;  puliw  and  ro*plmtum,  113; 
tho  e<jaBh,  14!  ;  Oie  bronchial  catarrh,  112;  infil- 
tratliin  of  I  he  lung.  Hi:  the  exp*ct«nitlon,  143; 
fniptinnnf  hrr|>eH,  143;  cerebral  I'ympt.ini*,  143; 
previMui  health,  143;  trmtmeni,  143;  deRnltlnn 
nf  the  dincoae,  144;  ita  etioloi^y.  In  cuTnpnKi<on 
with  other  tlUeaae*,  144;  the  n<Utlien  hetween 
Itx-al  ami  febrile  Hymptoinn,  and  th'^  dependence 
of  one  uixm  the  other,  1  Hi ;  the  typical  coum  of 
tho  dlifaw,  147 ;  indlcotioni  for  treitmcnt,  160 ; 
the  alxJTtive  methrwl.  150;  vpnt'-*ecti'>n.  IRO; 
caiuoi  of  di-ath.  IV!;  InTOdicicni-y  of  heart  action, 
IfiS;  incr«-a»od  re»i«tan<v  In  pulmonary  circula- 
tion, proilnciMl  hy  the  rxndjitif-n,  IVl ;  ehanizeit 
produced  in  and  near  the  luni;  dlnilniah  the 
BDionnt  (if  fiirtx-  u>  l>e  fnmijhc'l  by  t'io  heart,  154  ; 
rlirainnlifin  i»f  ■mrfaoe  of  luh4;  fcir  excbahtfi;  of 
^aws  15!i :  the  local  illstarbancca  hnntght  to  ex- 
ppe*e»ion  l<y  tho  fever,  IfMI ;  the  fever  Induelnp  in- 
crwiBcil  heart  aellun,  156;  elevation  nf  temp<?ra- 
tnn',  IM:  the  ^IIll^^•.  t^6;  inerrjwed  fonnatlnn  nf 
carlKinli-  aciii  ){as  IWI ;  doteniTStion  "f  the  nm*- 
rular  tiwiiu-  of  the  heart,  15fl ;  ))rt>phylttii«  agn'nrt 
i>xhjiu«tion  of  the  hi«rf.  l.W  ;  control  of  almuly  ex- 
Irtingcxhniwtinn,  157  :  treatment  of  the  fever,157 : 
relative  vahxw  )»f  ptdw  and  tempemtun*  ft**  jruidea 
to  treatment,  157 ;  mode*  of  eomhatlntc  the  fever, 
151*;  the  quoHtion  uf  direct  abstraction  of  he.it  bj 
the  cold  hath,  IBS ;  the  «>  ealUnl  rtnnifi'r  of  catch- 
Intf  cold.  160;  tho  amount  of  heat  to  be  with- 
drawn, 1C1  ;  teuiiiernture  of  the  bnth,  IM  ;  Its 
durati'm,  lfl*i:  Itt  attplleniU>n  anions  the  a^red  or 
anion',?  fat  pe<»plc,  IG^;  amon^  children,  Ifl'2; 
utininlantfl  befon*  and  after  the  Iwith,  11(3;  indl- 
catiiins  far  trenttnent  Ijy  wism  ■•nlltin^,  IIM  ;  the 
n««>  of  ijninine.  161;  tnrtur  emetic  !>iid  vcratrine, 
IM;  di^ilaliii,  1fi4  ;  veneserLion,  Ktt;  rcdnirtlon 
of  heat  by  quinine,  16,'»;  mix^enf  admlniKtrntion, 
IGTi:  quextiun  uf  diet.  167.  Ktiaiulaul>s  IfiT;  |«ln 
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■ii4  itoeplainoiB,  lOR ;  their  treatromt  by  hyvw 
itennia  Initsitlnn  of  nion>htnc,  IiiS;  by  quliiliic, 
108;  by  elilona-tiyilnle,  ItSU;  Ihn  qui>M.lon  of 
dmrkcned  rovuu,  lOW;  ircMOMUt  itt  •siaHng 
cxhikuiitioD  of  the  hearty  1119;  of  ouIUimc,  170; 
tDuiifcalmtlun  of  csilciiia,  >71 ;  axleout  uC  the 
bnUn,  111;  treatment  of  cnlcina,  ITU;  veni^MW- 
UtML,  17S1 ;  htlmnlAnta,  175 ;  the  um  of  camphin*, 
ITS;  ol  muak,  ITti;  tile  quoLiun  u(  batlu  during 
cardiac  exlmuxdun,  176 ;  the  uaa  at  qnlnioe,  177 ; 
Dccarraoou  of  collatwe  at  the  time  ut  crlnUi,  ITT ; 
Urn  tivatiiieiit,  177 ;  prepanUans  of  Iron,  177 ; 
purtaMty,  178 ;  compticatiatu  ana  m^iiukt,  181 ; 
their  troatmont,  181 ;  drrhoeia  and  gaugtenii  of 
th«  limg,  182;  adminiatimtiuo  of  the  oil  of  tur- 
IJCDtine,  Irg. 

Pneunioiiia  fruin  Kmbo liana,  846;  b4bUo- 
gniphy^  *J45 ;  hiJUitry^  U45 ;  paihui/fneiiM  and  etf- 
oluffi/.  245 ;  ■aoruB  aud  ualiuu  of  the  emboli,  MS ; 
tlU-  of  the  cmlMllui,  S4B ;  the  heart  an  jnint  of 
origin,  246  ;  oriRlnal  formatioii  in  the  vt-imt  tit  the 
general  circulatioD,  347  ;  the  size  as  innaenctnip 
the  extent  of  the  pneumonia,  'U» ;  inllaeuoe  o{ 
Don-infMtlouB  plaK*.  i4H;  of  iafeotioui  plngiw 
S4H:  methnl  of  duTolupment  of  hcmnrrlMgte  In- 
farrtlonis  ilfl ;  tholr  locatloD,  351  :  their  thape. 
931;  the  tih»|M-  of  ahaceMea,  SSI ;  potA  otagical 
awilnmv,  3&i\  comlltlon  of  the  lung,  263;  the 
irite  of  the  emlKllll^  'i&l ;  the  broni'hl,  SOS ;  the 
plciira,  ana ;  iiil<mMfopi.-  i.'xaiiilJiation,  S!>3 ;  char- 
aeti-r  of  vmli-'lli-  atticvrA,  8M :  cbangoi  undergone 
by  nil  Inlnntlon  of  loiia  •tandlng,  853 ;  pulmonary 
gnngn-nc  35-1;  the  iinpfuuibillLy  of  auppuretloii 
of  the  Infaretlon,  253;  [xTfonition  into  the 
bronchi,  pli»unil  cavity,  nr  extennkUy,  3M  ;  the 
greater  llsbillly  of  thn  riftht  Inng  to  infarctlona, 
SM  :  nt/mpltrmntohigi/  ana  ilingmnU,  S&4  ;  dia- 
eaini  whi<-b  may  pive  rive  to  the  formation  of 
thmmW,  855:  the  grneral  xymptomn,  855;  in- 
crenfeil  fre<|iicnc:y  of  rmpiratiOD,  3S5 ;  the  fever, 
S6B:  chillM,  'JSA;  the  local  lymptoniii,  3K> :  the 
quality  of  tli"  »i«na.  258 ;  length  of  continaance, 
S&T:  its  amount,  2S7  ;  the  cough.  3S7;  the  pain, 
867:  phyi-icnl  cjpli'rtition,  857:  prtiaimiiit,  S6S; 
truitmfnl,  ','611:  the  elTtnt  of  theideiiral  esuda- 
tlon,  SStI :  rardlac  Ktininiautx,  25!! ;  diRltnljs  259. 

Pnennitnin,  rhronlc,  a  <-s"Tiipllc«tlon  of  plvurivpneu- 
niinilA,  til) ;  iTiiii[>*ni«.  a  complirnrlot]  of  c-ntnrrhal 
ptH'umrjiiin  81!} ;  fomi  of,  foljonring  Kcctlnii  of  the 
pn*MinioBn«trir  nervir**,  ]il8. 

rninirn'mln,  icibiiliir,  nee  CntMrrhal  I'neumnnla ;  a 
romplirnti-m  ••f  kiitney  dlMawa,  111*. 

rni'iimimlii.il«<lHTiTcntiaI  diagnorifi from  new-growtlu 
in  ttie  linifc"",  442;  in  the  etlultjjry  of  pnlmnnarY 
omaiimi>ti'm.  4tlO:  a  coait>licatJ»o  of  pnluionarj 
ootuamption,  ST'L 


Pneumoola,  obeoay  loliar,   Ib 

673 :  ileaiiiuaiatire,  ia  tnbacealoiAs  tSt. 

PneiuDoinctiy.  ISO. 

PnanBuxJiaax  a  oompUcalteo  of  catanbal  tai 
US ;  ia  gangrane  of  tiM  lone.  •!;&•( 
from  puiioouary  imipby^eiiiik.  904 ;  Id 
conauiupttuii.  5ilii,  6ifc,  611 ; 
ptayMma,  3tib ;  In  tubcrcokada,  Qtt. 

PiJhn,  447,  40). 

pgital,  471j^  523. 

Pcaition  o(  the  patiaat  ia  ciumMH  faaaa 
oC  tbt  body,  inoiangad  nwtnliinni  i  of,  a  i 
hypottaUo  ymtmmm  in  the  hng,  SI. 

Poiaaniiim.  iodida  at.  in  Bmte  miliaiy  to) 
CIO ;  pcnxiaoganat*  of,  inhalariun  uf,  fai  ( 
of  the  liuc  4S0. 

PntM,  SBflL 

Pngnanoy,   inflnenoe  of,   In  |iiniiiirfe  of  oeapiB 
pneumonia,  140. 

Piut—e«,  bealinKi  in  tnlwrcaliid^  M^ 

Prodraniata  of  arou|Mioa  laMomonla,  Si. 

Prognoda  of  atelenf  la,  S33 ;  of  catarrhal  frntamatk 
231 ;  of  croapotu  pnrinnania,  138;  of  echlBoiBC- 
cnn  of  the  Inngn,  4li7 ;  of  gBDcraie  of  thr  Iul 
424 ;  of  liemortbagt*  of  the  lunga,  311 ;  of  llypa- 
a*mla  and  "»^tp*  of  tlie  lungs.  4Rt ;  of  tiyfMtt. 
lie  ptooessea  in  the  lung«,  243  ;  of 
in  the  lungi,  441;  of  new-srowtha  In  the 
tinmn,  456;  of  ptMnnanin  (nim  cmbolhaLBi; 
of  pulmonary  (xnutunption,  ISIB;  ct  pota^aq 
eniph^'scniB.  H92, 

Prophylaxis    in  ralarrhai  pneanKatia,  ST; 
ejchauBtiim  of  the  heart  in  croixpooa 
167  ;    of  gangrene  of  the  long,  4^  ;    of 
rhagesof  the  lunga,  817 ;  of  hypem  niia  aa<l< 
of  the  lunga,  Sti4  ;  of  polmcaary  niiiiilij— ■>  IK 

Proatate  giaod,  caMooi  ■BroUana  elL  la  tha  illiiin 
of  acuta  miliary  tal>eretiIa<U,  G17. 

Pnerperal  condltiivn  in  the  etiology  of 
oomaimptlon.  606. 

Pulmonary  oonsumpiion,  see  Oooimiitlon. 

Pulmonnry  eroph;-apma,  ne  BrnphjacBM,. 

Pulse  In  acute  miliary  tnbewmloeii,  bfll  Mt: 
tarrhal  pneumonia,  201 ;  Id  uroupooa 
36.  Gl :  in  prognods  of  erouposK  paennaal^  Ml; 
pulse  ami  tempeiatiue  a*  gnldea  u>  tnatawat  ft 
cronpons  imeumonia,  1ST;  pslae  In  fMlgMMset 
the  luni^.  420 ;  in  ncw-grovrtlia  In  tha  kB|K 
4*^9,  441 ;  in  nsir.gToirtha  in  the 
401,  466 ;  in  pnlmonaiy  oonaumpHoo. 
In  pulmonary  emphysema.  8Mi  tti. 

Ptu  in  catairbal  poeanwata,  IM;   ovopi 
moils,  80. 


I 


QDAur,  440. 
Qninina  In  the 


malment  ol  oaiarrhal 
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S33;  of  cnwpoiM  pncumauiii,  IM,  \rs,  lii^  177;  i  lii  laieiiDl.  370. 
)ta  influenoo  u(Hta  thv  tcmper&lure  in  LTnupuun- 1  ICiwFtUiL'hf  JM. 
jmnununia,  58;  in  ttin  tmtment  of  )piiit(TL'tia  of    Huvhie  on  iicutc  fnlll«ry  tiibcnnilcmb,  614;  on  pulmo- 


the  Itmi;,  431 ;  of  cudt-ma  of  ibu  liuiii;^  l!j7  ;  ul 
pulaiooaxy  cooauiaptiou,  SID ;  of  piUiuuau^  om- 
physenu,  430. 

lUcama.  k  aBqiiel  of  oaaurhal  pneumouiEk,  iSHi. 

Balney,  37^ 

Bklea  tn  acute  miliary  CubcrculiMl*,  G19;  crepitant 
rUra  to  cruapoux  pneumoiil;>,  iS ;  the  H.'it  ri'dux 
in  ompoiu  pDcamauta,  m :  rMea  In  hypenemia 
of  the  Innir,  S77 ;  In  hypoctallc  procmnw  in  tliv 
long*,  Hi ;  tn  pnlmonary  oonraniption,  S85,  6!^ 
58T. 

namadi^,  375. 

Kounii.'uwn,  304. 

Itayer,  4<i». 

Belcbeuhall,  mineral  waters  of,  in  Ibe  sfter-trcatEDenl 
of  atclectnxl:!,  )J3(i ;  mincnU  vmtcra  aU  in  pulmo- 
nary oonsumpUun,  604. 

Reid,  4<8. 

Itelnay,  871. 

Rtiiiierx,  mineral  watura  of,  in  pulmonary  oonHnrnp- 
Uun.llO(i. 

Soinhaidt,  480.  Ul,  «00. 

BrlapM*  of  CTunpQii»  pnenmonia,  ISR. 

Kenpintion  in  acute  miliary  tatMrcnlooiii,  6'22 ;  fre- 
qopnry  uf,  in  fir^t  ata^^  of  croa|iour(  pr^eumoiiiii. 
85 ;  In  later  R.>gi»  of  crijupoua  pueurauiiiii,  ti7, 
74  ;  in  pri.H^ui«i>*  vt  cdjuikjiih  pneumonia,  142  ;  in 
•K-'hinfjooerns  uf  the  limns  "ifi-l ;  in  iji'W-t'niwtti« 
!n  tile  InnRM,  4-'K),  4JI) ;  in  nowBTowtlis  In  Ujc 
modlaiiUunni,  450;  in  ptuuiiiunlji  fruni  emboILuu, 
SS^:  in  piilutunory  ciapbyauuia,  37tt. 

BemalcSa,  4G& 

Khaxc^  8,  477. 

BhenmarthritlM  acuta,  a  comptlcalion  of  ctuu[k>ub 
imcumonla,  119. 

RitM,  chanRitii  in  thf  cartilRK'-s  of.  In  the  etiology  of 
pulinunnry  onniiuiiiptlun.  'UiC, 

Rlchler.  A.  O,,  11,  185. 

BieKcl,  3I«,  3M),  4(J-t,  4U!).  4-15.  44^  458. 

Bliwt-ll,  no,  ■>!. 

Billi.-t,  Ihfl.  413.  BOO,  5m.  MB. 

Rliidflti«.h,  «,  41,  47,  *S.  4'J.  IBS,  239.  S97,  S30,  370. 
871,  40B,  -Viti,  4;i7.  i>l,  S74. 
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Scrofula  in  the  cci»lu<ry  of  jiulnionary  contiuniptlan, 

4S4  ;  Its  relations  to  tntwrcalosij.  fiifi. 
Seaaona,   InBiicnce  of,  in  <>tlul<i^  of  catarrhal  pneu- 
monia,    190 ;    influence    of  the,   upun  croupous 
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ai7. 

Bex.  inilni5npa  of,  In  cntArrhal  pnonmonia,  18U;  tn 
cruiip^iuH  pnctiiihonia,  2(1.  140;  in  cmphyitonui  ot 
the  lunt,''",  34^ ;  In  gangrene  of  the  lun;;,  4UK ; 
In  hemurrliOKt^  of  thu  lunt^x,  2i>4 ;  In  ncw-/roiMhft 
in  the  luedliifitinuni,  445  ;  In  puiitiunury  aiioplcxy, 
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S^ckliiieAM  in  the  etiology  uf  puluivfrniry  cua^iumptlon, 
4.S4. 

Skin,  nflectlonn  «f,  In  acnt<'  miliary  tHt*TO;ulo»l»,  <JS3 ; 
tn  catarrhal  pneuinunia,  211 ;  in  crouponi^  pneu- 
monia, 35, 100;  derivation  to  the  «kiii  tn  (Trtcina 
of  the  lungn,  886 ;  aSiKtioaa  ot  tbs  akin  in  pol- 
mnnary  coui<umpUou,  SISL 
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Suda.  carl>on«t«  of,  In  treatinrntof  ontarrhil  pneu- 
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Spleen,  kffoctioiu  of,  In  »riate  mtUary  tnbarcniouis 
019,  831,  025;  In  otanluU  pntuinunia.  SNK):  in 
cruupuui  paeumoala,  90,  1^  ;  iu  puUnunuxy  cx>n* 
sumption,  GSti,  S81,  600 ;  in  ]>iilmonnry  vniphy- 
MaUL,  3T4. 

SplMiimtiin  of  tho  langi  In  otaleoUaU,  918;  lo 
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B  iiilll  In  iho  trvitmeutof  pulmonur emphjMou,  4U5. 
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IiiIxtl'iiIokIa,  BSt  :  in  the  treatment  of  catarrhal 
pnmiinonlii,  8XI:  lii  onnnectjnn  with  cold  b«th« 
in  CTViifxinK  pni'niii>tnia.llI3);  in  conncc'lkin  with 
<1let  In  rriMiji4iufi  prK-uDioi]l&,llT7;  lu  connecLlnn 
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munin.  176;  in  the  trralniL'nl  uf  iirrvumouia  fraiu 
cmljoli^ni,  jail;  of  |'iiliiioiiur>- cmpliyxiiu,  .1U& 

Stoke.,  Win,,  126,  ISO,  aW,  JISW,  Jl-1,  ««.  *17. 

Stoll,  10.  U.S. 

Ktximuch,  atfcvtli'n^  of,  in  cronpoiu  poenmoola,  96; 
In  pnnfjrfiio  of  the  Inng,  4*ill;  in  pulmonary  con- 
Kuinption,  561,  fiT^;  In  ptalmunAr;  caip1ijBouia« 
874. 
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SlrychniiK'  in  tb«  tnutmeot  cf  pnlmonuT'  rmphy- 
fluina.  390. 

SiibhoUn,  »1. 

Snpur  ill  thr  (■.f)w<.tOT«tion  of  cronpou*  pneiuiumla,  89. 
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luk'nm  of  the  tnnps  iSi, 

Swcntiiig  in  rniiHKiiia  pnmmonla,  68. 
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of  atrophy  of  Lho  lginir<,  ."MO ;  of  catarrhal  pncn- 
m.mia,  IWJ ;  nf  cr.upoas  pnenmonin,  69;  of  cchi- 
iioco<x-ii!<  of  tho  lungs.  408  ;  of  ganirrene  of  the 
Iiint;,  413;  of  heinorrha^cm  of  the  luni^  9U9;  of 
hi'p.'noml(i  and  inlonin  of  the  Inngv,  !t70 ;  of  hy- 
jJoHtiitic  prfM'c-'M?*  in  tho  Innpn,  241 :  of  new- 
gTowlht.  in  Lht*  liinfff%  4'i7  ;  of  nt'W.j^jwthft  In  the 
inciliustlnum,  4511;  of  pni'iiinunla  fr«in  umlmli):!]!, 
4"  4;  of  piilinoimry  ixJtLknniptton,  817;  of  pni- 
inonftry  ('mpliyscma,  370. 

TiBiRJS,  3V.i. 


Tannin  in  the  tnatment  of  hemonli^aiol  lk»  tafit 
818. 

Tartar  emaHa  in  th«  tnatnmt  of  i«laii>a1  fm^ 
mania,  9S8 ;  of  aroopoiis  pncoiDaaia,  IM:  i(  k(- 
powaUa  and  csdema  of  tl»  loncii  ftb 

Teotb,  aSections  of.  in  polmooarjr  aoaaaHMi^  t 

ToiBi«nitare  io  aoote  raiUwr  tabenotafc  nt  «4; 
in  catarrhal  poearaonia,  IM,  110,910;  •4tb>*b 
ia  oodiMtt*  pneumoniA,  17 :  of  the  boal;  in  mnp. 
otiK  puKtimauia,  S&,  fiS,  G5;  In  its  pR«sc^^  10; 
tcmiicralure  and  polac  aa  guiilea  to  irmiiwi  af 
crunpou.*  pocfmounia,  157:  taropcvaCBr*  to  0V 
grene  of  thu  lon^,  420;  In  iMMCflH^*  «f  Ite 
kings,  aufi  ;  iu  hyposutic  iiiiiiinMii  in  Ike  tnv^ 
3-1 J ;  in  poriimnnia  froin  rmhnlhai  WS :  «l  Ac 
iMr,  in  the  etiology  of  poliaonary 
491 ;  of  the  body  in  pDlmmaijr  < 
5U7 ;  of  Iho  body  in  the  pngiM^  tt  \ 
ary  oanmunption.  SSn, 

Tcitidcs  oaaeuaaaSeoCViaa  of,  tn  tiie«tlala|T'<acB>i 
roiUar}-  tnberaiiloaiB,  G17. 

Thterfflder,  17J, 

Thirst  iu  puimunar}'  conaomption,  58S. 

Tbonuw,  M.  BO,  67,  TV.  lOU.  lUl. 

Thorax,  comprcadtm  of,  in  pnlmonary  emplijaBia 
404. 

Throat,  affrctiofu  of,  in  palntonary  cooanaaftlai.  SSL 

Thrombo>{>  a  cauae  of  hyprramia  of  the  tonga,  SB. 

Thyroid  g^land.  alhcUan  of,   In    Dtw-gtVfnbt  hi  (be 
nMstlnKlinum,  455. 

TllKit,lU. 

Tone,  tradusal,  of  Wllliama,  79. 

Toukuo,  aSec'ti.'niuf.  in  rn>n|«ina  pnaainaola,  W:  il 
pnlinonary  conaain|>t>on.  BfiS. 

Tophoir,  M. 

Trmchiml  tiini<  of  Willianaa,  79. 
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Traaitmvnt  nf  acnte  miliary  tabermlod*,  OS;  nl 
amrmia  of  the  liinun,  HX ;  of  atulvcnXK,  IE: 
of  atrorihy  of  the  Innga.  S43 :  uf  ratantial  pw 
Bioni:i,  tiS:  of  croiipinu  poaamoBia.  14t:  ■< 
ganen-nr  of  the  Inn?,  4S8;  s(  bcmofrtMca  of 
the  Innint.  R16 ;  of  hyrfroMoia  and  inlnBaollte 
luntn.  3S4 ;  of  hyjioiitntio  pp-oww.  In  ll>«  bawl, 
S4.t;  of  new-inuwth«  in  the  langra,  44B;  «f  ••*- 
gniu'tli*  in  tlio  moclia^num.  4M) :  of 
from  eniboURm.  3&9 ;  of  pulmonary  < 
6Xt :  of  pulmonary  «aph)  «ema.  998. 

Tronman.  319,  4JJ9. 

Tubon-lct,  their  tmntomy.  At9:  their  Jefinitim.  CO; 
tlioT  iirifrin.  n44 :  tho  Miiicrcle  erauulnm.  C& 

Tilben4tx,  miliar)',  a'  wn^jmUry  furmatwoi  fal  pot- 
mooary  oontumptlun,  57^. 


INDEX. 


711 


TabcrciiloolB  :  CnnoKir  TtrBEncnLoan,  fSB: 
!iihr,,„:ni,a  unit  mrv/ulii,  (ta;  huiori/,  IKH  ; 
w.7'1'/'- ''A '>-'!'>;  itM  chiuractciii'lli'x,  K6.  hute  tiru- 
fvUtma  ixrHiiM  btcome  cubenutouM,  GSfJ :  <iUta9* 
of  tJU  hjmpluiUc  iflaniU,  '40,  the  iiiuitumti  nf 
tuberela.  Mi :  lUjIniliun  nf  luttenit,  <M3 ,  onem 
of  tubtrrle;  lUi  :  uuucluiiicrn,  tM. 

Cb«omic  Tdbebcui^su.  PuTHWia.  )HS ;  comnunce- 
tneiu  o/tie  diU'Ut,  (W8  ;  vnUtrihal  bruncJMU  and 
mberculoaii,  (U8 ;  Iht  tubercle  grunulum,  tHH ; 
lU  cbar«cteri->tU-»,  (MS;  ita  aituatiou,  &IQ;  deOnl- 
tlyn  of  ftii  ftcinus  of  the  lun^,  IVlil  ;  modf  of  for- 
niBtloa  of  the  tubercle  tpiuiulalluu,  tiBi) ;  the 
•ottencd  ccctrs  «f  the  griuiule,  05i,  erroiifotia 
explanntloiM  of  Ihc  p-ttuule,  n63;  :xtl<iiT/i  ••/  t>ie 
brunrJiC,  ess ;  iui  general  charw-terifUcn,  I'M ;  th«- 
cmiue  uf  the  dl««Uie  in  i>pk>f:a  of  tlic  luui^  K£A  ; 
Influence  ai  their  position,  (JGS;  hemonhnija  timl 
pleiiritu,  rtM ;  the  Inllinl  hieaioptjris  tic'* ;  it« 
cuuea,  (150;  cbuucter  of  tho  blowl,  ti&l^:  renilL^ 
ailS;  tho  pleiiriiy,  fi6S;  lU  charttitjTUtiL«,  HM; 
dcveln|itui-iit  uf  new  l)lijo<J-\e*<lH,  fw!! :  Me  Inter 
»Utga  u/the  dinetue  :  clieexi/  brunc/iu  liiieumatiiii, 
MO ;  the  crude  tuljerclc  uf  aulbum,  (XKl ;  tht- 
leffton*  of  Iho  mtjcotu  tDuiiibrAnc,  (VSI ;  tu- 
bert'uiiir  ulpoPitlt^n  of  tho  ihucoob  meiubrMit--, 
bSi  ;  the  penbrnnrlilal  leHluii.^  6Ki  ;  ilcMjunlim- 
Uvo  pnoiitnoiilA,  H4U  ;  thu  prilmonary  i'|>ilhi"lumi. 
f/m ;  cbevty  dogcneralloD,  tWS  ;  priw  Ipul  mrlei'ai 
t(f  pulitoiuiri/ pAUiiKls,  8(W ;  the  onllnury  rhroiiic 
variety,  fXi>  :  the  ucutv  varii'ticn,  (i7U  ;  atilrcrta^lis 
GTO ;  urdeina,  liTI  ;  HlMt4^-colored  indiiratiun,  67'J ; 
cbevay  lobular  ii'.OK'^^  tTi2 ;  chei>y  kibur  pntii- 
moaia,6T3;  rarille;  O'ii;  deflnitiuM,  67&:  bruii' 
ohlectallc  uonilitiunK,  ttTtI ;  thu  iiirly  i<tagv  uf  the 
furmatioh  of  caiitics  47**  -  the  ujioiUii,!  juid  en 
lUBcmeotof  tavltiiw  by  the  tut)<.'b:l)ll^al  uf  rc«iil 
Tution,  WIS;  eiilari^Lmcul  uf  cAvitiud,  BTU:  the 
fully  formi'd  cftvitie*.  (Ji?l ;  httirnoptyflc.-*,  U8l ; 
pnetunotburHx,  tfH*2  ;  ft^tUny  pnx-ejiMejt,  (i>t2  ■  cal- 
cification, GfS  sbriuVn^B  of  ttie  inllltmtiiin,  (IKi ; 
iJkertirerriirl'i''i>,6'<t;  the  dlncaws  in  ctilldrvri, 
6h7;  olTectiuiiB  r»f  the  lyniphatics,  tj.**^  ;  drrhtfniit 
of  the  Innits  tW;  brinchuiihthisiB,  tiiKJ. 

Acute  TciiEnrtrLOHm,  BJl. 

TUBKncrLom*,  Miliaby,  Aliitb.  Bl-1 ;  iiitroituciUyii, 
614;  riloioyi/.  tiltl;  abm>rptiun  r>f  m*»xnjn  iimlttr, 
61G  ;  loctttiou  or  the  dir^iuu*,  til? ;  fft»rr^il  iWH^^ytp- 
Uon  and  eft » rue  n/  tlte  lii^enjrf,  018,  pattuHtujit^tl 
onttUitnf/,  Cdi) ;  nuali/MLt  n/  tiuliTtdunt  symptonin, 
(i£t ;  tha  couicli,  r>23 ;  ibo  einwctarallLHU,  fcit^ 
duUBCter  of  tho  Lreathing,  622 ;  dygpiid'A,  fll'J ; 
pbjrio*]  lle"^  li*-!3 :  liervUHsluii,  ti;!.'j;  niisciilta- 
tlon,  ea;j;  the  piil-c,  fi'ii ;  the  nkin.  623;  fever, 
<iS4 ;  per^piraticHiH.  (12-i  :  the  norvoun  Ryniptuinii, 
«m ;  ►yuipioins  uf  the  clige«tl»c  organa,  <i26 ;  tin- 


nplecn,  62S ;  the  nppeticc,  RSS :  the  dlschar^ea 
from  the  bowels,  H25;  the  urine,  625  ;  i'tunptUti- 
<i"iu,  (|25;  iWigtiotit.tSli;  dlffKrential  dbtKOuaia 
from  typhuij  fever,  02(1;  from  acute  bronchial 
catarrh,  S2S:  lUiraliou,  termmationn,  prognonu, 
63& :  treatment,  (Pi() ;  Iodide  ol  potaaaitun,  (VJU  , 
cardiac  Blimutaii.tH,  030. 

Tutwrcuiosi*  aa  a  c«usa  of  hypencmia  of  the  lun^ 
SliO;  a  cojii  plication  of  catarrhal  imiHtRioniA, 
215.  21B;  luiliary,  acute,  a  oampllcatlan  uf  oa- 
tarrbiU  pneumoiiia,  ItfT. 

Tulplns,  293. 

Tumori  as  cauKefl  of  bypenecnla  of  the  lunRS,  Sflfi. 

Turpenline,  oU  of,  in  ticnttnetit  of  eaiarrhal  jinen- 
tnoiilu,  S-IO ;  in  trcatmcnl  of  clrrhoalK  uf  the  InnK 
in  croupoua  pnenui'inlo,  l.'S2:  in  ssnprenc  uf  the 
lung  in  croajiourt  pticumr^iiiA,  It^ ;  inhnlatl^»n  of, 
111  gung'nrne  of  the  limr,  4!^;  in  treatment  of 
hemorrhauiii  of  tho  lun^>,  319. 

Typhoid  fonn  uf  poenmonia,  134. 

roLE,  .172. 

Urine  tb  acntn  miliary  tubercdlDni.i,  fi20,  625;  in 
L-ruitprjuA  inieLuiionia,  ,'irv,  1*7 ;  in  jiiilintinttry  con- 
Niiniptlon,  SG'l;  In  pulnmniiry  einphyaeina,  SG4, 
SS2. 

Vvm  lu-si  In  pulmonary  ompbyaema,  406, 

VicctiTATioii  in  the  etiology  of  acrofuU  aa  m  cauw  o( 

pii  ljji*jjmry  i.vn-nin|n(l>iii.  iSo. 

Valvular  chuUKeii  uitbe  heart  in  doapoiu  pncnmoniH, 
114. 

Vellh,  J.  E.,  ST. 

VenewTtlon  In  nbortlvc  tpoatment  of  cronponB  pnen- 
monin,  IIVJ:  lut  uutifebrllo  aotnin  In  cntniKnia 
pneumonia,  lii^;  in  treatment  of  a*dejna  of  the 
lunK  In  iToupoua  ini'iimuiila.  17.1;  lo  hem'T- 
Tha^«  uf  Iho  liini^,  HUl,  !i2<l;  In  hyiierceioln  and 
cr(lt.-iim  of  the  Inn^fH,  2^5,  ^iyH,  2K7  ;  in  pniiiiouury 
emphyaema,  4uri. 

Vemlriiie  In  In'.itniein  of  croupous  )ineuinnnl«,  164. 

Vibrlotics  in  (tiinicnme  uf  the  lunit,  41S. 

Villon»ln,  IC-i,  405,  il'U. 

Vlichow,  45,  4tl.  24.-I,  340.  271.  275.  2t»2.  W5.  2W,  tWt, 
Sati.  Wi.  -117.  -ti  1,  1 17,  4  IS,  4.Vi,  41>\  KiM,  47U,  4S0, 
4IS1.  ,'>2I.  IK14,  (iiili.  (Vi7,  CM.  K42.  1155,  Wa,  «Tai. 

Vivinot,  !W0. 

Vtjcal  fremitus  in  the  phy^ienl  Mvanilniition  of  cnnip- 
OUK  pneiirnunia.  7fi:  of  iH^hln'tc-xriii*  of  the  lunir*, 
■vn  :  of  hyiKjslatle  pr'jce«<'^  in  the  Uing».  243;  of 
newjfrowthii  in  the  lllnt!^  4-'IS,  441 ;  ol  new- 
l^>wth«  in  the  mediaiitiauiu,  -152,  4C6. 

V'oiiol,  J.,  97,  98. 

VurpI,  S.  c,  n. 

Voit,  Wl. 

VulkinaiiD,  4S,  410. 
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Vix&iting  in  cToupoDft  pneumunla.  05 ;  In  gangrene  of 

thv  lunKt  1^ :  1'^  piUDiouji.r3r  oiiiKiiniption.  6&1. 
Vulva,  Doma  o(  ia  CKC-urhiil  imctunonio,  Vtl. 

W&oan,  4^  IM,  an,  434. 

Waldeoburg.  3IU,  :M0,  400,  4(M,  477.  543,  617,  885. 

Waldenbuis*!  appuutiu  tur  ibo  ■diuUiUtraUoii  of 

oondenacd  air,  41J0. 
Waller,  810,  018,  8%,  SM,  880. 
W»l>be,  88,  SO,  351,  888,  486. 
Wuten>,  4%. 
Water,  culd.  bathK  of,  In  treatrumt  nf  croupous  pneU' 

niinila,    IM ;    Karm,    battu  a(,    In  tzeatment,  of 

oruupouA  pneumonia,  164. 
Water*,  ohalybcACo,  in  the  prophflaxU  o(   hemor 

rha4;eii  o(  tlic  lunirt.  317:  mtnvral.  In  propbflkzii 

of  pulmodnry  cuDioijiptloa,  GU4. 
Waters  A.  X.  H.,  aiS. 


Weber,  H.,  319. 

Wd^cht,  IwM  of.  In  the  pragnods  a(  palmaoaxj  < 

sumption,  5ifO. 
We{iit>ut«er,  41i. 
Woaiier,  *>8. 
WUlUuu,  79,  83,  858. 
WiUUnu't  tmolM*!  tooa.  79. 
Wlntiich.  73,  75,  70,  78,  88.  83.  84. 
WoiUec,  886,  684. 
Wolff,  319. 
Wundrrlk-h,  6«,  57,  58.  50.  64.  87,  lOS,  ISI,  IS,  ! 

870,  8TJt.  449.  48a,  «jb. 


EciruB,  5»,  ISe,  ITS.  S8S. 

Ton  Slgmam,  H.,  95.  31,  96,  BO,  Bl,  54. 55,  S&  ! 

75.  83.  m.  1--%,  im.  IW.  ISO.  ISK.  198.  VS. 

910.  HI.  Ui.  334.  935.  905.  3S4.  500. 
1X»  ZicmM«.JJ,  W.,  19,  13,  IS,  Iflk  81,  tt.  98L 


p 


